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Leading 
Chemical Engineers 
Think First of 
Harrisburg Coils and Bends 


The knowledge gained in 30 years of 
specialization in design and manufacture of 
difficult Coils and Bends has a dollar-and- 
cents value known throughout America’s 
biggest and busiest industrial centers. 


As pioneers in the field our efforts have 
aided in the development of many plants 
noted for the perfect performance of their 
equipment installations. We have executed 
work for many of the country’s eminent 
engineers so accurately, efficiently and eco- 
nomically that it is only natural that they 
should think of ““Herrisburg”’ first. 


Special machinery created and perfected in 
our own shops, severe tests, and a rigid 
guarantee insure a remarkable quality of 
workmanship and a high degree of satisfac- 
tory, dependable service. And our exten- 
sive facilities enable us to make unusually 
prompt deliveries. 


Write today for the Harrisburg booklet of 
Coils and Bends. 

HARRISBURG PIPE AND 
PIPE BENDING COMPANY 
Harrisburg, Pa. 








25 Cents Per Copy 
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Shriver Efficiency 


Many years of producing filter presses 
for all types of filtration work enable 
us to guarantee the results. 


This guarantee of efficiency goes with every 
filter press we sell—we know our product, 
and we are ready to stand back of it. Write 
for catalog, stating your filtration problems. 


T. SHRIVER & CO. 
808 Hamilton Street, Harrison, N. J. 
The filter cloth used is just as important as the filter press. We are in a position 


to supply filter paper or filter cloth especially woven for filter press work, at very 
close ces. Ask us to quote on your filter cloth requirements, 

















DRYING MACHINERY 





The most satisfactory, durable and economical dryers for 


CHEMICALS LEATHER TEXTILES 
PAINT COLORS CERAMICS PULP BOARD 
PHARMACEUTICALS SOAP HAIR, etc. 


Standard types backed by long and successful records of service, or special 
designs for individual needs. Each “Proctor” Dryer is fully guaranteed as to 
capacity and results.. 


PROCTOR & SCHWARTZ, Inc. 


NEW YORK PHILADELPHIA, PA. CHICAGO 
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ABSORPTION TUBE 


(U. S. Pat. 261538) 


Besides being the most accurate CO, tube ever de- 
vised and possessing all the advantages of forego- 
ing designs of Fleming Bulbs, the Mercury Sealed 
tube has the following remarkable added features: 























I. Automatically sealed when not in operation. 











Il. Eliminates errors: 
a. CO, or moisture will not escape even when rate of 
flow of oxygen is as high as 600 per minute. 
b. No danger of entrapping oxygen under pressure. 
III. No inlet or outlet valves to turn off during the course of 
the analysis. 





IV. Cuts down the number of weighings, speeds up the work 
of the laboratory and therefore lessens the cost of each 
analysis made. 


EIMER & AMEND 


Established 1851 























Headquarters for Laboratory Apparatus and Chemicals. sich Ghamier Type 
New York City, 200 East 19th Street Der we OH Ancatte 


Washington, D. C., Display Room Pittsburgh Branch , 
Evening Star Bleg. 4048 Jenkins Arcade Price $5.00 
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The Cost of there no longer exists the former danger to crops from 


Technical Control 
T ONE of the recent technical sessions of the Insti- 
tute of Metals a paper was read describing the very 
complete technical control of foundry operations con- 
nected with experimental developments on army air- 
craft. While admitting that such close supervision was 
unnecessary in commercial foundries working with 
somewhat standardized methods and common analyses, 
a question was asked from the floor, “What does tech- 
nical control in the foundry cost?” 

The question might be answered from the autobiog- 
raphy of no less an ironmaster than ANDREW CARNEGIE. 
He was describing the many difficulties encountered 
during the early operation of the Lucy furnace—an 
undertaking they “would have postponed if we had real- 
ized its magnitude.” Little furnaces could be run by 
rule of thumb and guess, but not such a monster as 
the Lucy. Finally he employed a Dr. FRICKE, a German 
chemist, to assist the manager, and straightway “Lucy 
furnace became the most profitable branch of our busi- 
ness, because we had almost the entire monopoly of 
scientific management. 
chemistry to guide us that it was said by the proprietors 
of some other furnaces that they could not afford to 
employ a chemist. Had they known the truth then, they 
would have known that they could not afford to be with- 
out one.” 


Burying the 

Borax Bugaboo 

LTHOUGH the enemies of American potash prob- 

ably will continue to echo the borax refrain for 
some time to come, we are glad to record and give wide 
publicity to the fact that American potash now meets 
the standard of purity set by the United States Depart- 
ment of Agriculture. Borax is no longer a deleterious 
constituent of the American product. In fact for two 
years the borax content of Searles Lake potash has 
ranged from 0.27 to 0.5 per cent, comparing favorably 
with the borax content of sodium nitrate, which is 
widely used in fertilizing American crops. 

We are glad that the Bureau of Soils has seen fit to 
place its official stamp of approval on American potash, 
particularly with regard to its borax content, because 
it was through the investigations of this bureau that 
borax was found to be the offending element of the 
domestic product that caused crop injury in Maine and 
North and South Carolina in 1919. When the producers 
at Searles Lake had their attention directed to the 
injurious nature of the borax, they improved their 
methods of production and eliminated that constituent. 
For the past two years the Bureau of Soils has analyzed 
the Searles Lake product with the results given above, 
and now makes the statement that “under the present 
method of producing potash at Searles Lake, California, 


It was years after we had taken . 


the presence of borax in the fertilizer.” 

This will disarm the propagandist for German potash 
of one of his favorite arguments against the domestic 
product. But he will continue to hark back to the old 
story, and it will be necessary to spread the latest news 
broadcast in order effectually to bury the borax bugaboo 
and kill the prejudice that exists in the minds of the 
farmers. It should be the pleasant duty of every 
American to spread this news. 


Marking Time on 

Muscle Shoals 
Lea was when the controversy over Muscle Shoals 

waged principally about the question of government 
ownership and operation. Those were the days of Sec- 
retary BAKER and the U. S. Fixed Nitrogen Corporation. 
Both have since passed into the discard and the stage 
is held by competing bidders whose fortunes wax and 
wane almost with each succeeding moon. At the present 
writing Mr. Forp holds a distinct advantage. The 
House Committee on Military Affairs has made a ma- 
jority report recommending that Mr. Forp’s offer to 
lease the power projects and buy the nitrate plants be 
accepted. The committee finds that “the Ford proposal 
was the only proposal worthy of serious consideration,” 
also that it is “the only proposal sufficiently compre- 
hensive in its terms to meet the requirements of 
the national defense act.” Neither does the minority 
report reject the Ford offer. In fact it would accept 
it in whole, whereas the majority report approves it 
only in part and with certain modifications. But there 
is a third group that has revolted against Mr. ForpD and 
will have none of his proposal. At first there were only 
two who bolted, but according to last reports there are 
now eight members of the House who violently denounce 
the Ford plan. 

Aside from the fact that the name of ForD is one to 
conjure with in industry, it is not difficult to see why 
Congress is favorably impressed with his offer. The 
committee finds that “it is the continuing considerations 
to be performed by Mr. ForD and his company over a 
long period of about 100 years which gives to his pro- 
posal its merit.” What are these “continuing considera- 
tions”? First, nitrogen preparedness in the form of 
Nitrate Plant No. 2 maintained in readiness for pro- 
duction, at full capacity, of nitrogen to be used in the 
manufacture of explosives. This is cited as a contribu- 
tion to the national defense for the next hundred years. 
Second, Mr. ForD proposes for his company that “con- 
tinuously throughout the lease period it will 
manufacture nitrogen or other commercial fertilizers 

at Nitrate Plant No. 2,” and that “the annual 
production of these fertilizers shall have a nitrogen con- 
tent of at least forty thousand tons of fixed nitrogen, 
which is the present annual capacity of Nitrate Plant 
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No. 2.” Third, the company agrees that its maximum 
net profit on the manufacture and sale of fertilizers 
shall not exceed 8 per cent of the annual cost of pro- 
duction. There are numerous other provisions, all of 
which point to the sincerity of the proposal and add to 
its attractiveness. 

It will be observed, however, that the Ford offer still 
contemplates a payment of orly $5,000,000 for the 
nitrate plants, and a lease of the power project for one 
hundred years. So far as the latter is concerned 
the offer of the Alabama Power Company is vastly su- 
perior and more equitable to the United States, being 
in conformity to the terms of the federal waterpower 
law. There is no comparable offer for the chemical 
plants, so that we can merely raise the question whether 
the sale of property having a war-time cost of $106,000,- 
000 for $5,000,000 is too large a price to pay for the 
assurance of nitrogen preparedness in Nitrate Plant 
No. 2 for the next hundred years. The prebability is 
that the price is too great, although the House Com- 
mittee on Military Affairs is disposed to pay it. The 
Senate Committee on Agriculture, however, with the 
characteristic lack of unanimity now prevailing in Con- 
gress, gives evidence of sentiment in favor of a policy 
of government control and operation. In fact Chairman 
Norris has announced that he will introduce a bill 
creating a government corporation for this purpose. 

And so the controversy goes merrily on. The stage 
has been held successively by one plan after another, 
each emanating from a source whose interest was 
dominant at the moment. First the government felt 
that as a measure of preparedness it should operate the 
plant. Then the Ordnance Department felt reassured 
by the commercial developments in nitrogen fixation and 
was content to urge the retention of Muscle Shoals in 
standby condition. This was followed by a series of 
proposals from private interests to buy, lease and oper- 
ate the plants, and now that these offers have been 
debated for months the pendulum is about to swing 
back toward the policy of government ownership and 
operation. By the time this idea is again debated some 
new scheme will be brought forward to furnish a sub- 
ject for speechmaking and discordant opinion. At the 
present writing it looks as though Mr. ForD might get 
Muscle Shoals, but that great project may yet go down 
in history as our most fruitful cause of diverse opinion 
and abortive legislation. 


Potash 

Propaganda 
“T)ROPAGANDA against the duties on potash is 

afoot and the farmers in large numbers are writ- 
ing to their Senators asking that they oppose these 
duties. Some of those favoring the potash provision in 
the tariff contend that the German syndicate is back 
of this propaganda.” This statement, taken from some 
of our recent Washington correspondence, is not in 
itself very startling, for charges of propaganda and 
lobbying, especially in connection with the potash tariff, 
have been all too common. However, we have recently 
come across some concrete evidence of the propaganda 
being used by the tariff opponents, and certainly we 
cannot pass it by without very vigorous protest. 

We refer to a most deceptive piece of farm-journal 
advertising—in this particular case appearing in The 
Rural New Yorker for June 3. It purports to be a 
stirring appeal to safeguard the vital interests of the 
American farmer and is published over the name of the 
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“Soil and Crop Service, Potash Syndicate, H. A. Huston, 
Mgr.” Not one reference is made to the German pro- 
ducers and the manager appears to have been extremely 
careful not to explain, as he did before the Senate 
Finance Committee last Decem"er, that “there is only 
one potash syndicate, which is the German Potash 
Syndicate.” 

The advertisement implies that the “propagandists” 
of the domestic industry have “bluffed” Congress into 
believing that the farmers are not opposed to the tariff, 
or otherwise the representatives of the national farm 
organization would have been heard at the tariff hear- 
ings. As a matter of fact it is generally known in 
Washington that these organizations, after requesting 
and being granted almost prohibitive duties on agricul- 
tural products, are not in a position to deny moderate 
protection to other American industries. Mr. HUSTON, 
however, is most anxious “to look after legislation 
affec‘ing the farmers’ interests.” “The only effective 
way to do this,” he says, “is for farmers to write to 
both of their United States Senators in Washington 
urging them to see that the ‘joker’ at the end of par- 
agraph 1,635 be struck out and that potash used in 
fertilizers remain on the free list, where it has always 
been.” Thus we have an explanation, perhaps, for the 
increasing volume of Senatorial mail to which our 
Washington correspondent has referred. 

That word “joker,” which plays a prominent part in 
this deception, is an inference which we cannot help 
but resent. It is an implication of subterfuge and eva- 
sion on the part of the domestic industry, which has at 
all times squarely and openly presented its case before 
Congress. But these are not all of even the most patent 
attempts to be misleading! Witness this paragraph: 

During the time when foreign potash could not be 
obtained, potash sold for more than ten times the pre- 
war or the present prices. Then the American pro- 
ducers, some of whom are known as the “Borax 

Brigade,” had the opportunity of profiteering to the 

limit and of selling at very high prices potash of an 

inferior and sometimes injurious kind. 

To those domestic producers who have weathered the 
storm of depression and the recent flood of foreign 
potash these charges of profiteering are but grimly 
humorous. However, the insinuation of the inferior 
quality of American potash is most indignantly -re- 
sented. Eleswhere in these columns we tell of how the 
Department of Agriculture has officially interred the 
borax bugaboo. Isn’t it about time to do the same with 
some other of the potash propagandist’s insidious mis- 
representations? 


Errors in 

Brinell Testing 

TTENTION was recently called, in these columns, 

to the consistent discrepancies in Brinell hardness 
of rivet bars from the same heat reported from two 
government laboratories—a matter worthy of remark 
because of the impression that accurate tests for hard- 
ness are quite easy to make. Only a few years back 
hardness was an elusive property to measure. Now, 
with the Brinell ball test and the scleroscope we think 
we can define the hardness of metal within fairly close 
limits. 

Therefore it may be useful to call attention to the 
fact that various laboratories making Brinell hardness 
tests, particularly on soft materials, may show large 
variations. Usually the metal is reported as being 
much too soft. For instance, a well-made uniform bar 
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of a light alloy was sent successively to several metal- 
lurgical laboratories. The correct hardness, as reported 
by the Bureau of Standards, was 91, using a 10-mm. 
ball and 500-kg. load. The other returns went as low 
as 63, and seldom approached within ten units of the 
true figure. Another similar experiment was described 
by J. V. EMMONS before the Cleveland Steel Treaters. 
Results on a piece of steel which was truly 170 Brinell 
units hard varied from 153 to 175! 

Five principal precautions are ordinarily mentioned 
in literature describing the Brinell test. First, the 
diameter of the ball should be exactly 10 mm.—but 
by the method of manufacture, hardened balls are 
usually more accurate than ordinary micrometers. 
Second, the impression should be carefully measured— 
as it can be by low-power microscope and line rule, or 
micrometer eyepiece, except when a very soft metal 
flows so badly as to round off the edge of the dent. 
Third, the hardness of the ball should be correct—but 
that is of little or no moment when measuring hardness 
below 200. Fourth, the load should be exactly 3,000 kg. 
(or 500 kg. for soft metal). Here is where many 
machines are inaccurate, due to defective packing; but 
the accuracy of the load should often be checked as 
closely as a good platform scale or tensile testing 
machine can weigh. Fifth, the full load should be left 
on the specimen one minute. 

Given these things in close adjustment, a large error 
can easily be made by increasing the speed of loading. 
In fact, it is so prolific a source of error that it is 
strange that the rate of loading has not been definitely 
limited, either by specification or by the construction 
of the machine. 

Most Brinell machines are arranged so that the load 
is applied by a hydraulic cylinder, wherein the pressure 
is pumped up by hand and kept from going above the 
correct figure by a counterweighted piston or float. 
This seems an admirable and almost foolproof arrange- 
ment. But if the pump handle is worked so vigorously 
that the counterweight finally jumps up suddenly, it is 
apparent that the pressure in the cylinder—and there- 
fore the weight on the ball—is momentarily lighter 
than the limiting load by an amount proportional to 
the friction of the movable parts and their inertia. 
With the 500-kg. load limit, this excess is a considerable 
percentage of the total. Consequently a much larger 
hole is punched into soft metals than their hardness 
warrants and an abnormal value is obtained. 


Heavy Research 

In Copper and Brass 

ANY vigorous protests have been raised by voices 

more influential than ours against the scheme, 
dear to quacks, of gaining reputations by proxy. Thus 
the fair reputation of engineering has been appro- 
priated by the “financial engineer” or “human engi- 
neer,” to say nothing of the bright salesman who has 
just left ribbons and is now selling radio. Our readers 
will also know that this journal objects to an indis- 
criminating use of the word “research” whereby it 
means anything from a hunt through some ’phone 
directories made by the office boy during a lazy after- 
noon to the results of the life work of a scholar. 

Having these facts in mind, we entertained certain 

doubts upon learning a year or more ago that the 
principal copper producers, rolling mills and brass 
makers had joined in a “Copper and Brass Research 
Association” headed by such a well-known scientist as 
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the president of the Calumet & Hecla Mining Co. and 
advised by no less a consulting engineer on publicity 
than Ivy LEE. A call at their offices confirmed these 
suspicions. Propaganda, not research, was the object; 
but “research” is a fine-sounding word. It would lend 
a certain air to the association’s activities. 

It excites a feeling almost derisive to find that the 
association is collecting information by offering fourteen 
prizes ranging from $150 to $10 to “school children 
and others for the best photographs showing the rela- 
tive durability of materials which go into the construc- 
tion of American homes”—for instance, the old oaken 
bucket, a knocker, name plate, or grandma’s preserve 
kettle, for it must be at least 35 years old. The scheme 
recalls the request circulated among the grammar 
grades of the Salt Lake City schools, asking for sug- 
gestions whereby that city could become an inland port 
for ocean-going vessels! (Yes, that actually happened!) 

Since the manager of the association frankly admits 
that research is not its principal aim, he would be well 
advised to publish the fact by making the name more 
descriptive of the activities. Otherwise there is grave 
danger that the lawyers, financiers and business men 
who direct the copper and brass industry’in the United 
States may conclude that everything possible is being 
done to extend and recover the old markets and to find 
new uses for red metal and its alloys. Meanwhile the 
Morwell electrification installs 700 miles of high-tension 
conductors of aluminum at a total saving of $500,000 
over copper, France is making subsidiary coinage of 
aluminum and Russia of paper, and toddle tops are 
made of wood, celluloid, Bakelite and almost anything 
but brass. 


Incapacity 

For Fair Play 

OTHING in the history of organized labor has 

served to alienate its friends and prejudice its 
cause so effectively as its acts of violence. Whatever 
the public sentiment may be, or wherever popular sym- 
pathy may lie in any particular labor controversy, 
there is an instinctive revolt against the side that 
resorts to violence. Usually labor has been the sufferer. 

The recent riot and civil warfare that occurred in 
Illinois is a particularly atrocious example of the in- 
tolerance of organized labor which, in the minds of 
many of its friends, marks its incapacity for fair play. 
Reports of the fight recall the stories of atrocities that 
marked the bitterness of the late war. And instead 
of reprimand or punishment of any kind President 
LEWIS publicly announced that members of his union 
were “justified in treating this crowd as an outlaw 
organization and in viewing its members in the same 
light as they would view any other common strike- 
breakers.” A noble industrial policy! A high and 
lofty plan! If a man does not belong to your organiza- 
tion and wants to work when you will not, he is an 
outlaw and you treat him as you would “any other com- 
mon strikebreaker.” Evidently the approved form is 
to shoot him down and then proceed with mob violence 
to destroy property so that nobody can work unless you 
can get a job on your own terms. 

It is beyond all understanding how the presumably 
intelligent leaders of labor, to say nothing of their fol- 
lowers, expect to gain permanent victories by pursuing 
this policy. Public decency is only outraged and, public 
opinion reacts against those who commit or condone 
the crime. 
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Ernest Solvay, 1838-1922 





AY 26, marks the death, at the age of 84, of a man 
to whom the chemical industry owes one of its 
most remarkable developments—Ernest Solvay, the 
genial creator of the ammonia-soda process. If the 
introduction of this process, about 60 years ago, marks 
a memorable milestone in the history of the chemical 
industry, then there is gleaned from the life of the in- 
ventor a moral lesson of the highest order, for it shows 
us what sustained will power can do when obstinately 
directed toward the goal it has set for itself. 
The early youth of Ernest Solvay was not of the 
easiest sort. He was born on April 16, 1838, in the 
little Brabantian village of Rebecq-Rognon, where his 


father performed simul- 
taneously the duties of 
master of quarries, salt 


refiner and wholesale com- 
mission agent dealing in 
oils, soaps and groceries. 
The diversity of his occu- 
pations, however, failed to 
make him rich and unfor- 
tunately he was obliged 
to renounce the dream he 
had nourished of permit- 
ting his son to take up a 
complete scientific course 
in college. He sent him, 
however, when scarcely 16 
years of age, to his uncle 
Semet, director of the gas 
works of Schaerbeek, one 
of the suburbs of Brus- 
sels. There the young man 
was put into a _ rather 
crude school, but never- 
theless all the more whole- 
some for his future. There 
he acquired fundamental 
knowledge of gas technol- 
ogy; and it was there that 
he conceived the idea of 
condensing the _ residual 
ammoniacal liquors in or- 
der to make their handling 
more economical and later 
to recover them by distilla- 
tion from lime. Finally, studying the compounds of 
ammonia, he was led one day, in 1860, to his scheme 
for producing bicarbonate of soda, by observing, it is 
said, the reaction he provoked by grinding ammonium 
bicarbonate in a mortar and mixing it with sea water. 
It is, however, not in this discovery that the great 
merit of Solvay lies. This reaction, which was later 
completely to revolutionize an industry, was already 
known—Dyar and Hemming had discovered it in 1838 
—and several chemists had even foreseen its industrial 
application. The glory of Solvay was the research with 
unexampled tenacity into the causes of the difficulties 
in the process, and finally to surmount innumerable 
obstacles and bring his process to a successful indus- 
trial status. 

On April 15, 1861, he took out his first patent in 
Pelgium; the following year he installed a modest ex- 
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perimental factory near the Place du Marché in Schaer- 
beek. There, with the help of his brother Alfred, he 
undertook the elaboration of his discovery. The first 
experiments resulted in the modest yield of 130 kilos of 
soda in 12 hours. In 1868 a limited company was 
established with a capital of 136,000 francs, and a fac- 
tory was built at Couillet, near Charleroi, but after 5 
months the production was still only 227 kilos per day. 
Thereafter, however, the yield curve rose rapidly; 
in June, 1866, production had reached 1,500 kilos per 
day, and double that in December, 1867. In that year, 
which must always be considered as marking the be- 
ginning of the industrial era of the ammonia-soda 
process, an output of 40,000 tons per year was reached. 
In 1860 374,000 tons of Leblanc soda was manufac- 
tured, and only 300 tons of Solvay soda; in 1902, out of 
a total production of 1,760,000 tons, the Leblanc 
process could claim but 
150,000 tons. 

After the Couillet fac- 
tory, others sprang up, in 
France, England, Germany, 
Russia, Austria and Amer- 
ica. Fortune was reward- 
ing the efforts of the 
inventor, and he was at 
last able to consecrate him- 
self to occupations of a 
different character and re- 
veal himself as _ philan- 
thropist and sociologist of 
rare conception and ac- 
complishment. 

Numerous were the dis- 
tinctions which consecrated 
the merit of this eminent 
man. In 1898 he was made 
doctor honoris causa of the 
University of Brussels, on 
which he never ceased to 
bestow the tokens of his 
solicitude; the following 
year the Royal Society of 
Great Britain elected him 
an honorary member; on 
June 18, 1917, he was ap- 
pointed, almost  unani- 
mously, a corresponding 
member of the chemical 
department of the Academy 
of Sciences. He was Grand 
Officer of the Legion of Honor as well as of the Order 
of Leopold. Furthermore, he was one of the most illus- 
trious and most representative honorary members of 
the Société de Chimie Industrielle. 

None of those who had the good fortune to come in 
contact with this octogenarian, who in spite of his age 
was still so surprisingly alert, will ever forget the im- 
pression of meditative and active energy which 
emanated from him. Ernest Solvay has left us a 
luminous example of that most intimate co-operation 
of pure and applied science, but most of all he will 
forever be remembered, with all the force of this expres- 
sion, as a truly great citizen. PAUL KESTNER. 


Eprror’s Nore: We desire to express our appreciation to the 
Société de Chimie Industrielle, to whose official organ, Chimie et 
Industrie, we are indebted for this photograph of Ernest Solvay 
and his intimate biography by Dr. Paul Kestner. 
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Progress in Dust-Explosion Prevention‘ 





The Flour-Milling Industry and Dust Explosions—The Federal Investigation of Dust Explosions— 
Summary of Dust-Explosion Losses in Various Industries—Progress of Dust Collection 
and Removal and of Adoption of Methods of Preventing Explosions 


By DAVID J. PRICE 


Engineer in Charge of Development Work, Bureau of Chemistry, 
U. S. Department of Agriculture, Washington, D. C. 





attention to dust-explosion prevention and to the 

development of effective control methods. The ex- 
plosion in Minneapolis in 1878 may have been largely 
instrumental in bringing about this interest and result- 
ing in the progress which has been made by this par- 
ticular industry. The flour ‘millers have co-operated 
very effectively with the federal government in conduct- 
ing special research investigations in connection with 
this problem, and it has been found that the millers 
were ready to make quick application of any methods of 
prevention which proved to be effective. 

The principal object in presenting this paper is to 
develop the fact that the flour-milling industry has 
made significant progress in controlling dust explosions 
and reducing the losses from this particular cause. It 
is desired to suggest that recognition be given to this 
industry, which has demonstrated very definitely that 
progress can be made in dust-explosion prevention by 
the application of dust control measures. If similar 
progress could be made in other representative indus- 
tries in which explosive dusts are created during opera- 
ting processes, it is felt that the large losses of life, 
grain and property in the United States and Canada 
would be considerably reduced. 

An erroneous impression prevails throughout the 
United States and Canada to the effect that flour mills 
are a particular hazard. We desire to take this occasion 
to correct this impression and state that the fire pre- 
vention engineers should no longer take the position 
that an extreme hazard exists in flour milling, and 
single out this particular industry in referring to our 
dust-explosion losses. A natural tendency seems to be 
to class all mills as flour mills. A thorough study of dust 
explosions for a number of years has definitely shown 
that the dust-explosion hazard can be classified as it 
relates to various industries and in this respect the 
flour-milling industry has made progress that is worthy 
of recognition. 


T« flour-milling industry has given considerable 


ORIGIN OF FEDERAL DusT- EXPLOSION INVESTIGATION 


It is scarcely necessary to state that the investiga- 
tions now being conducted by the federal government 
were brought about as a result of the interest mani- 
fested by the millers of the country, particularly of 
western New York, following the disastrous explosion 
at the Husted Milling Co. plant in Buffalo in 1913. The 
millers’ committee, consisting of L. E. Harmon, then 
president of the Buffalo Cereal Co., F. F. Henry, man- 
ager of the Washburn-Crosby Co., and George P. Urban, 
of the Urban Milling Co., made it possible for the 
federal Bureau of Mines to co-operate with the milling 





*Paper read at Millers National Federation Mass Convention, 
Kansas City, June 1, 1922. 





industry in a thorough study of the causes of these 
dust explosions with a view to developing some methods 
of prevention. The active interest manifested by this 
committee and the provision made by it for conducting 
both the necessary engineering and chemical research 
investigations has been of unmeasured value to Ameri- 
can industries. 

This work, started by the millers, has resulted in its 
extension to various types of industries in which dis- 
astrous losses have occurred from these dust explosions 
and fires. It has also led to a thorough investigation of 
explosions and fires in grain-threshing machines during 
threshing operations. These explosions occurred about 
the time the millers made provision for undertaking the 
work, and the investigations have resulted in the sug- 
gestion and adoption of control measures which have 
been very effective on grain separators, particularly in 
the Pacific Northwest. It has also extended to the study 
cf fires in cotton gins in the South, in which extensive 
losses have been experienced. The information obtained 
in the dust-explosion investigations made possible 
effective precautionary measures for the control of 
these cotton-gin fires. In fact the data obtained in the 
dust-explosion investigations as a whole have found 
application in the study of various types of explosions.’ 
Certain causes have been established that were previ- 
ously unknown, and methods of prevention applied 
which had not previously been considered. Reference 
is made to this extension and development in order to 
indicate the value of the dust-explosion work. 


RECENT DusT - EXPLOSION LOSSES 


Although for some time the natural tendency seemed 
to be to associate dust explosions with dust arising 
during the handling or milling of grain, investigations 
have shown that these explosions may occur in any type 
of representative industry where carbonaceous dusts 
are created during operating processes. In fact a num- 
ber of disasters have occurred in recent years in indus- 
tries in which they had not previously been experienced. 
In thirteen explosions 154 lives have been lost, more 
than 200 persons injured and property damaged in 
excess of $16,250,000. 

One of the so-called new kind of explosions occurred 
in the manufacture of lime sulphur insecticide in 
powdered form, in which a number of explosions 
occurred during the handling and collecting of the 
material. Explosions of aluminum dust, hard rubber 
dust, wood dust and similar industrial plant dusts have 
occurred accompanied by loss of life and considerable 
damage. Some of these explosions have been associated 

1See article, “Engineering Problems in Dust Explosion Preven- 


tion,” by David J. Price, CHemM. & Met. ENG., vol. 24, No. 1, 
Jan. 5, 1921. 
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with our method of handling and collecting dust, which 
has been quite an important recent development. It 
appears that certain material can be electrified during 
the process of collecting and handling and explosions 
originate in modern dust-collecting systems due to the 
ignition of the dust by sparks of static electricity. In 
fact, some recent explosions have indicated that electric 
sparks in the dust collector have been responsible for 
the primary dust ignition. This is a significant develop- 
ment, especially in view of the fact that dust was being 
collected by means of a suction fan instead of a blower 
fan, the former type of fan being generally considered 
preferable to the latter when considering the hazard or 
possibility of dust ignition by a spark within the fan. 


CONTRIBUTION OF MINNEAPOLIS EXPLOSION TO DwuST- 
EXPLOSION KNOWLEDGE 


The Minneapolis explosion in 1878 made a significant 
contribution to our knowledge of dust explosions. The 
experiments of Professors Peck and Peckham of the 
University of Minnesota in connection with the 
coroner’s inquest have been of very great value to 
investigators in recent years. In a lecture delivered 
June 1, 1878, at Association Hall, Minneapolis, Profes- 
sor Peck demonstrated by a few simple experiments 
that all combustible material, when finely divided, form- 
ing a dust or powder would, under proper conditions, 
burn with explosive rapidity. 

It is well recognized that the explosion resulted in 
the elimination of the old stive or dust room and led 
to the introduction of improved types of dust-collecting 
systems. The improvement in the method of dust collec- 
tion in the flour-milling industry has been very marked 
indeed, with the result that today the average modern 
flour mill is maintained up to a high standard. This 
explains to a great degree the localizing or minor effect 
of these explosions when they do occur in flour mills. It 
is significant to note that the damage is much smaller 
than explosions from comparative causes in other 
branches of industry. The efficiency of the dust-collect- 
ing systems has made it possible to keep the mill clean 
and prevent the dust from collecting in dangerous quan- 
tities throughout different parts of the plant. 


Comparison of Dust-Explosion Losses 
FLOUR MILLS 


Although the explosion in the Washburn-Crosby 
Mills, Minneapolis, on May 2, 1878, is referred to as the 
first dust explosion in this country, the records show 
that from 1860 to 1878 there were at least seven ex- 
plosions in flour mills, principally of a minor nature, 
however. Five of these explosions were caused by the 
use of open-flame lanterns. The Minneapolis explosion 
resulted in the loss of eighteen lives and property 
damage to the extent of $800,000, with the destruction 
of five separate mill buildings. 

From 1878 to the present time records have been 
obtained of twenty-seven explosions in flour mills. Of 
this number the explosions at Cleveland, Ohio, in 1888, 
at Litchfield, Ill., in 1893, and at Portland, Ore., in 1909, 
stand out as the most prominent. These explosions 
since 1878 have been of limited proportions and have 
not caused as extensive damage as has occurred in other 
lines of industry. It is a safe statement, therefore, that 
the flour-milling industry has made more progress in 
dust-explosion control than any other representative 
industry, and considering the large number of flour 
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mills and the small number of explosions anid the limi- 
ted proportions, it must be recognized that this in- 
dustry has made progress in connection with this 
problem. The explosion on March 15 in one ox the 
modern flour mills in Kansas City has been thorougi:ly 
investigated by the Bureau of Chemistry and has con- 
firmed the conclusion that when dust explosions occur in 
this industry both the extent of the explosion and the 
damage done are limited. It is the feeling of the engi- 
neers of the Bureau of Chemistry that the flour mills 
of the country are maintained on a very high standard 
and that the operating millers fully understand the 
problems of dust-explosion control and therefore adopt 
the necessary precautionary measures. 

From 1860 to the present time the Department of 
Agriculture has record of thirty-five explosions in flour 
mills, and although figures are not available for the loss 
in all of these explosions, in thirteen cases it has 
amounted to $2,537,000, an average of approximately 
$181,000. The largest damage was in Minneapolis in 
1878, amounting to $800,000, with eighteen lives lost. 
It is significant to note that since 1878 there has not 
been a flour-mill explosion resulting in such extensive 
loss of life and property. The records indicate that 
only four lives have been lost and nine persons injured 
in flour-mill explosions since 1878. It is therefore well 
recognized that the necessary steps for dust-explosion 
control do not apply as much to flour milling as to some 
of the other grain-handling plants. The high standard 
in which flour mills are maintained, together with the 
efficient mechanical equipment, has made it possible for 
the industry to control the extent of these dust ex- 
plosions and the resulting damage. The field of service 
in dust-explosion prevention lies among the other types 
of grain-handling plants and their methods of operation. 
It is hoped that the flour-milling industry will continue 
to maintain this control, and that the insurance 
companies will recognize the progress made. 


GRAIN ELEVATORS 


It is desired to contrast the increase in dust-explosion 
losses in other industries with the reduction in losses 
in the flour-milling industry. In considering grain 
elevators, we find that the first explosion of any impor- 
tance reported to the department occurred in Toledo in 
1898, 20 years after the Minneapolis explosion, with the 
loss of ten lives and injuries to five others. In Rich- 
ford, Vt., 1908, ten years later, an explosion in an eleva- 
tor caused the loss of seventeen lives and injuries to 
three others. Two women on the railroad track adjoin- 
ing the plant were killed as a result of the explosion. 

There have been thirty-six explosions reported as 
occurring in grain elevators since 1898. It is observed 
that up to 1916 the losses from explosions in grain 
elevators had been minor. During that year an explo- 
sion in an elevator in Peoria, Ill., caused a loss of $600,- 
000 and in the same year an explosion in an elevator at 
Baltimore caused the death of seven workmen, injuries 
to twenty-two others, and $1,500,000 property damage. 

In 1917 a large elevator in Brooklyn, N. Y., was 
destroyed by an explosion, with losses reaching to 
$1,750,000 and the destruction of sufficient grain to feed 
200,000 persons for an entire year. In 1919 the 
Canadian Government elevator at Port Colborne, Ont., 
was wrecked by a dust explosion causing the loss of ten 
lives, injuries to ten others and $1,500,000 property 
damage. A month later, in September, 1919, an explo- 


sion in an elevator in Kansas City killed fourteen work- 
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men and injured ten others and destroyed property to 
the extent of $500,000. 

The most disastrous grain-elevator explosion on 
record occurred in the North Western Elevator operated 
by the Armour Grain Co., at South Chicago, Ill., March 
19, 1921. All the workmen in the elevator at the time 
(six in number) were killed. The total damage ap- 
proximated $4,000,000. This amount was equally 
divided between grain loss and property damage. 

In twenty-six explosions in grain elevators in which 
figures are available, the damage has amounted to $11,- 
722,555, an average of $450,000 for every explosion. In 
seven of these explosions there have been sixty-seven 
lives lost and seventy-two persons injured. 

The field of work in this problem lies in the develop- 
ment of preventive methods for dust-explosion control 
in grain elevators. The large scale of operation, the 
size of our plants, the large quantity of dust produced 
during the handling, elevating and storage of grain and 
the introduction of new ignition sources make necessary 
thorough investigations of this particular phase of 
dust-explosion control. 


CEREAL AND FEED MILLS 


One of the first explosions of any size reported as 
occurring in cereal and feed mills took place in Cedar 
Rapids, Iowa, in 1902. This was followed in 1905 by a 
similar explosion in the same plant causing $1,000,000 
property damage. In 1910 a Buffalo feed-grinding 
plant was wrecked by an explosion in which five lives 
were lost and seven workmen were injured. In 1913, 
which is really the epoch year in dust-explosion inves- 
tigations (the year in which the present study began), 
an explosion in a feed-grinding plant in Buffalo resulted 
in the death of thirty-three workmen, injuries to eighty, 
and $465,000 property damage. Probably one of the 
most damaging explosions in a feed-grinding plant 
occurred in Petersborough, Canada, in 1916, in which 
seventeen lives were lost, sixteen persons were injured 
and $2,000,000 worth of property was destroyed. 

The Department of Agriculture has obtained records 
of twenty-nine explosions in cereal and feed mills. In 
twenty-two of these explosions the loss has been $4,- 
959,600, an average of $225,436. In seven of these 
explosions sixty lives have been lost and in ten explo- 
sions 128 persons were injured. 


STARCH AND CORN PRODUCTS 


In 1908, in Providence, R. I., a starch-dust explosion 
caused the loss of seven lives. In 1912 an explosion in a 
starch factory in Illinois resulted in the loss of fourteen 
lives and injuries to nineteen others. The most destruc- 
tive dust explosion on record in this country occurred in 
Cedar Rapids, lowa, in a starch factory in 1919. Forty- 
three lives were lost, thirty persons were injured and 
more than $3,000,000 worth of property was damaged. 

In seven of these starch-dust explosions, seventy-two 
lives were lost and eighty-nine persons were injured. 
The total money loss in ten has been about $3,811,000. 


MISCELLANEOUS EXPLOSIONS 


In 1917 an explosion of pulverized sugar dust in New 
York caused the loss of twelve lives and twenty-four 
injuries and more than $1,000,000 property damage. 
There are ten sugar dust explosions on record. 

Violent explosions of chocolate and cocoa dust have 
also occurred. In one instance an explosion in a New 
England chocolate plant caused the loss of three lives 
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and $750,000 property damage. Among miscellaneous 
explosions may be included explosions in rice mills, fer- 
tilizer plants, paper works, wood-working establish- 
ments and tanneries. In 1899 in Rhode Island an 
explosion of soapine dust resulted in the loss of two 
lives and injuries to nine persons. The department has 
investigated explosions of cork dust, spice dust, sulphur 
dust, powdered milk dust and many others. In 1920 an 
explosion of aluminum dust in connection with the 
manufacture of aluminum goods in a Wisconsin plant 
caused the death of six girls and injuries to six others. 
A few months later an explosion of hard rubber dust in 
Michigan caused the death of eight workmen and con- 
siderable property damage. 


EUROPEAN EXPLOSIONS 


Records have been obtained of twenty-four dust 
explosions in European countries. In eleven of these 
explosions ninety-one lives have been lost and more than 
200 people injured. In an explosion in a meal mill in 
Liverpool in 1911, thirty-nine persons were killed and 
101 injured. In 1908 in a sugar dust explosion in Paris, 
three workmen were killed and forty-nine injured. 


TOTALS 


A total of 242 dust explosions in industrial plants in 
the United States and foreign countries has been 
reported to the department. In fifty-two of these explo- 
sions, 379 lives have been lost and in sixty-nine of them 
651 persons have been injured. The total money loss 
in 110 explosions in which figures are available has been 
approximately $30,000,000, an average of more than 
$270,000 for each explosion. 

This does not include the losses in connection with 
the thresher explosions or cotton gin fires, and is con- 
fined entirely to the losses occurring from these dust 
explosions in industrial plants. In the Pacific North- 
west thresher explosions and fires have resulted in 
approximately $1,000,000 damage and the losses from 
cotton gin fires in the South have also been very great. 

The results of the investigations of the Department 
of Agriculture from the time the work was initiated by 
the millers are about to be published in book form by 
the National Fire Protection Association. 


GRAIN ELEVATORS AND THE DUST PROBLEM 


Dust-explosion control has been brought about in 
representative -industries by effective dust collection 
and removal. This has been possible in industries 
where the dust means commercial product with a market 
value. However, the matter as it relates to grain ele- 
vators in the United States and Canada needs special 
attention. We stand in the same position today in 
which we always have stood, so far as the dust- 
explosion problem relates to this type of grain-handling 
plant. 

We cannot expect to control these explosions in grain 
elevators until some advancement similar to that made 
in flour milling, in so far as dust collecting is concerned, 
can be brought about. Mechanical methods of dust 
collection consisting of the necessary fans and piping 
systems are essential for dust control. It has been 
found on grain-threshing machines that dust-collecting 
fans remove the explosive smut dust and reduce the 
explosion hazard. The principle has been applied 
successfully on a commercial scale and now awaits 
application in grain elevators. 

At the present time, existing commercial regulations 
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prohibit the installation of equipment of this kind in 
the grain elevators of the United States and Canada. 
These regulations are not based in any way on the 
explosion phase of the problem, but have to do with pos- 
sible abuses leading to difficulty in checking weights, 
thereby affecting the shipper. 

It appears that difficulty has always been experienced 
in maintaining the weights between shipper and __re- 
ceiver on grain entering the terminal markets. This 
has led, in some instances, to special provision whereby 
the grain elevator operator is prohibited from taking 
any steps which might in any way interfere with the 
weight of grain going into the plant. 

Although these regulations were put into effect 
before science had determined that the dust was highly 
explosive, the application affects the proposition just 
the same. It is well recognized by the dust-explosion 
prevention engineers and the grain industry as a whole 
that it will be necessary for the dust to be removed 
effectively by mechanical systems before we can make 
the necessary progress. At the present time the dust 
escapes from the grain-handling equipment and settles 
on ledges, beams and girders throughout the plant. 
When the original ignition of dust occurs, there is suf- 
ficient concussion to shake this dust loose and propagate 
flame, resulting in a secondary explosion of large pro- 
portions. If the dust is effectively removed, of course 
the explosion is localized and the damage minor in 
extent, such as has been referred to in the explosions 
that have been occurring in flour mills. 


Dust REMOVAL IN GRAIN ELEVATORS 


This phase of the problem is possibly the most impor- 
tant one that the department is now called upon to 
study. The Canadian Government has appointed a 
representative committee, in co-operation with the 
Dominion Fire Protection Association, to co-operate 
with similar agencies in the United States to determine 
the practical possibilities of dust removal in grain- 
handling plants. The National Board of Fire Under- 
writers, in conjunction with the National Fire Protec- 
tion Association, the National Safety Council and other 
representative agencies in this country, has recently 
appointed a similar committee for co-operation with the 
Canadian officials. The object and purpose of the com- 
mittee will have to do with finding some uniform method 
of removing and controlling the dust in the grain eleva- 
tors of both countries. 

The Industrial Commission of Wisconsin has recog- 
nized the importance and necessity of this provision. 
Some months ago steps were taken to require the in- 
stallation of exhaust systems in the grain elevators in 
the State of Wisconsin, particularly at points such as 
Milwaukee, Manitowoc and Superior. The request of 
the commission not being complied with, a conference 
was called in Madison, March 21, at which the opera- 
tors were called upon to give the reason why the order 
of the commission had not been obeyed. It developed 
that although the grain operators were in hearty sym- 
pathy with the object and purposes of the commission 
and felt that this provision should be made, it would 
probably discriminate against Milwaukee as a terminal 
market. This was especially true if points such as 
Chicago, Minneapolis and other large grain-handling 
markets were not required to make similar provision. 
A general conference of all grain-handling states was 
suggested and is now in the course of consideration. 
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The Department of Agriculture has been called upon to 
co-operate and has already advised the commission that 
the department is in hearty sympathy with the plan and 
will give all possible help and assistance. 


ADOPTION OF PREVENTIVE MEASURES 


Is it going to require a series of disastrous dust ex- 
plosions causing larger loss of life and extensive prop- 
erty damage before the importance of adopting effec- 
tive preventive measures ‘in grain elevators is fully 
appreciated? It has already been stated that 154 lives 
have been lost in recent dust explosions in industrial 
plants, with a large number injured and considerable 
property and foodstuffs destroyed. It appears, however, 
that it is only too true that we too often measure 
progress in safety by catastrophe. There is a difference 
in work of this nature between killing 154 people in 
thirteen explosions occurring in different parts of the 
United States and killing that number in one explosion. 
Unfortunately as a rule the interest in the subject is 
measured locally by the extent of life loss and damage 
by the explosion. Will it require a catastrophe such as 
the Iroquois Theater fire in Chicago or the Knicker- 
bocker Theater disaster in Washington to concentrate 
attention on the importance of readjusting our com- 
mercial practices in so far as grain elevators are con- 
cerned? 

We must regard the dust as explosive material such 
as dynamite, powder or gasoline and take the necessary 
steps for protection of life, foodstuffs and property. 
Are we ready for these steps, or must we wait for more 
explosions, accompanied by extensive loss of life? 


CO-OPERATION BY FLOUR-MILLING INDUSTRY 


We have endeavored in this brief paper to call atten- 
tion to the very effective steps which have been taken 
by the flour-milling industry to control the dust-explo- 
sion hazard. We have also attempted to outline a future 
program in which it is hoped that the dust-explosion 
prevention work can be brought to the attention of the 
operators of grain elevators and other types of dusty 
industries in such a way that they may profit by the 
experience of the flour millers and reduce their explo- 
sion losses by adopting efficient methods of dust collec- 
tion and removal. 

The flour millers of the United States and Canada are 
in a position to render valuable assistance in this work 
and their co-operation is earnestly requested. Many 
mills are operated in connection with grain elevators or 
vice versa, and here the operators have an opportunity 
to see that the same precautions for the protection of 
life and property which have proved effective in the 
mill are adopted in the elevator. In business association 
an opportunity is also frequently offered for the careful 
operator to call to the attention of the negligent ones 
the saving which can be effected in both life and prop- 
erty by the adoption of effective dust-collecting and 
removal methods, and in this way render valuable assist- 
ance both to the industry and the country. The Depart- 
ment of Agriculture asks for a continuation of co-opera- 
tion with the flour-milling industry in the efforts now 
being put forth to develop methods of prevention that 
will prove effective in reducing our dust-explosion losses. 
The interest in explosion control manifested by the 
industries has assisted in the adoption of effective pre- 
cautionary measures developed by engineers in the 
Bureau of Chemistry. The results of recent investiga- 
tions can be obtained upon request. 
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Strength and Elasticity of Boiler Plate at 
Elevated Temperatures 





Proportional Limit Maintained or Increased With First Temperature Rise — Tensile Strength Has a 
Slight Maximum at About 250 Deg. C., but Both Fall Off Badly at Higher Temperatures— 
Reduction and Elongation Have a Minimum at About 260 Deg. C., but Recover 
Their Original Value Around 450 Deg. C. 


By H. J. FRENCH 


Physicist, Bureau of Standards 





PREVIOUS INVESTIGATIONS 


T HAS long been known that temperature above the 

[ esis atmosphere is accompanied by changes in 

steels, particularly in strength and ductility. A 
large number of interesting and important papers deal- 
ing with various phases of this subject have appeared 
from time to time, but our knowledge is still unsatis- 
factory and a better understanding of these changes 
will undoubtedly be of benefit to industry. Howe’ long 
ago called attention to the apparent anomalies found in 
the effects of work at moderate temperatures upon the 
properties of wrought iron and steel used in boiler con- 
struction. Certainly from the standpoint of engineer- 
ing design it is important to know how the proportional 
limit varies with changes in temperature, but unfor- 
tunately this is the most difficult to determine, and 
available data are conflicting. 

In Fig. 1 is given a summary of results obtained in 
some of the more important published investigations of 
the tensile properties of wrought iron at high tem- 
peratures. Increase in strength with first rise in 
temperature above that of the room is reported by 
Huntington,’ Epps and Jones,’ while J. E. Howard‘ finds 
a slight decrease between about 50 and 150 deg. C. 
(125 and 300 deg. F.), which is followed by increase 
to a maximum between 205 and 345 deg. C. (400 and 
600 deg. F.). In a very complete series of tests of 
steels of varying carbon contents Howard further found 
that the minimum tensile strength occurring with first 
rise in temperature was generally more quickly reached 
the lower the carbon content and that the higher carbon 
steels attained their maximum strength at lower tem- 
peratures than medium- or low-carbon alloys. 


ELASTIC PROPERTIES 


Various investigators have from time to time re- 
ported decrease in elastic properties with increase in 
temperature. Epps and Jones obtained first a decrease 
then an increase at a slightly higher temperature, with 
maximum at about 180 deg. C. 

In his tests Howard found that the interval between 
the elastic limit and the maximum stress showed par- 
ticularly interesting features. Several of the different 
steels tested showed a yield point at the elastic limit, 
this period being marked by rapid stretching, which, 
once begun, continued under reduced loads. Such yield- 
ing rarely occurs in testing steel at room temperature, 





Published by permission of the Director, Bureau of Standards. 
“The Metallurgy of Steel,” 1891. 

*J. Inst. Metals, p. 126 (1912). 

*Mer. & CHEM. ENG., vol. 17, p. 67 (1917). 

‘tron Age, vol. 45, p. 585 (1890). 





but was observed by Howard up to about 260 deg. C. 
(500 deg. F.) in tests of mild steels and at tempera- 
tures somewhat below this in the higher carbon alloys. 
Bars tested between about 95 and 205 deg. C. (200 and 
400 deg. F.) showed alternate periods of relaxation and 
rigidity under increasing stress resembling a _ suc- 
cession of yield points apparently indicating some 
remarkable changes taking place within the metal in 
this temperature range. 

There is more general agreement in various publica- 
tions regarding changes in ductility as measured by 
elongation and reduction of area. Elongation decreases 
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slowly just above room temperature and thereafter more 
rapidly to a minimum variously reported as occurring 
between 125 *and about 200 deg. C. (255 and 390 
deg. F.). It then increases rapidly. Reduction of 
area likewise decreases but little just above the tem- 
perature of the room, but then drops rapidly to a mini- 
mum reported to occur between 200 and 300 deg. C. 
(390 and 570 deg. F.) and is followed by rapid increase 
in values. Howard also found a tendency for bars 
broken at temperatures between 205 and 315 deg. C. 
(400 and 600 deg. F.) to fracture in an oblique 
shearing direction. 


STEELS TESTED 


The steels tested in this investigation were received 
as half-inch boiler plates of firebox and marine grades. 
The specified tensile strength and composition for each 
are shown in Table I, but the third class listed showed 


TABLE I—STFELS TISTED 


Specified 


Tensile Strength ome” sition, Per Cent 
Series Grade Lb. Per Sq. In Cc In P 8s 
1 A. 8. T. M. firebox* 52- 62,000 0.19 0.43 0.020 0.031 
2 Marine 60- 70,000 0.25 0.38 0.019 0.631 
3 Railway firebox 45-55,000 0.17 0.36 0.024 0.031 
4 Railway firebox 45-55,000 0.18 0.43 0.017 0.035 
l 


* American Society for Testing Ma evials firebox stee Specificaticn A30-18 


slightly higher tensile values than the limits prescribed 
and was supplemented by class 4. The former was, 
however, used and the tensile properties at high tem- 
peratures of the hot-rolled steel were determined, be- 
cause the number of plates of the first two series was 
insufficient for completion of the desired tests. 

The steels were made in the basic open hearth and 
the baths kept in a boiling condition up to the moment 
of casting. Such metal is often referred to as “open 
steel.” It is porous in its cast condition and shows 
some segregation, but is nearly free from pipe. Varia- 
tions in composition have, however, been kept to a 
minimum by cutting the patterns from which the test 
specimens were machined from steel originally in the 
central and least segregated portion of the ingot. 
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FIG. 2—FORM OF TEST-BAR USED 
Small circles numbered 2, 3, 4 and 5 represent thermocouple 
holes drilled in one sample only, to explore uniformity of tem- 


perature distribution. 


Check analyses made from time to time during the 
progress of these tests show excellent uniformity and 
agree closely with the compositions shown in Table I. 
Flat test-bars, with long dimension in the direction 
of rolling, were cut from patterns taken from these 
plates and machined to the form shown in Fig. 2. 


APPARATUS FOR DETERMINATION OF PROPORTIONAL 
LIMIT 


At the outset emphasis is laid on the fact that, for 
the work required throughout the various sections of 
this investigation, suitable and readily manipulated 


apparatus and not the most accurate mechanism avail- 
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able was sought. The material under test is lacking in 
entire uniformity, so it appeared undesirable to erect 
elaborate equipment requiring a great deal more time 
in development and actual test. 

The apparatus used in determination of the limit of 
proportionality at various temperatures is substantially 
as described by the writer in CHEMICAL & METAL- 
LURGICAL ENGINEERING, Jan. 19, 1921, vol. 24, p. 131, 
“Motion Pictures in Physical Testing Laboratory.” 

The smallest division on the instruments used was 
equal to 0.001 in., but estimated readings to the 
nearest 0.0001 in. were readily obtained. 


HEATING FURNACE 


The test specimens were heated by means of an 
electric tube furnace 11 in. long. For heating elements 
two spiral resistors in series were used. One covered 
the entire outer surface of the tube and the other was 
concentrated at the ends, the two requiring about 80 
ft. of 22-gage nichrome wire. Yokes and major part 
of the 18-in. test-bar and rods were contained in the 
heating chamber. A comparatively small temperature 
gradient was obtained under suitable operating condi- 
tions, as the effective heating length during a deter- 
mination was about 3 in. and located at the center of 
the tube length. 


TEST PROCEDURE 


The method of setting up the apparatus, together 
with procedure followed in actually carrying out the 
tests, was substantially as follows: A specimen was 
marked on one surface with a double-pointed center 
punch leaving marks 2 in. apart. Next yokes were 
attached to the specimen, fixing a setscrew into these 
impressions. Then, by lightly tapping the opposite 
side of the yoke, containing two screws, an impression 
of their exact location on the test-bar was obtained. 
These points were then enlarged by the use of the 
double-pointed center punch and the yokes carrying 
rods and frames were firmly attached to the ies‘-viece. 

The specimen was then passed up through the fur- 
nace until the rods appeared above the top, when the 
upper frame spanning the furnace was lowered into 
position and fastened io the rods. After the furnace 
was placed on a stand and the specimen was in the jaws 
of the testing machine, the dials were attached to the 
frame and adjusted to zero. The completely assembled 
apparatus is shown in the article in these columns 
referred to just above. 

When thermal! equilibrium at the desired temperature 
was reached, an initial load of about 1,500 lb. per 
sq.in. was applied, and the dials read or, as a matter 
of convenience, again set at zero. Readings were then 
taken at increments of 500 or 1,000 Ib. actual load until 
the proportional limit was passed. The dials were then 
removed and the specimen was broken in the usual 
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manner with a low rate of extension which approxi- 
mated the intermittent increases of stress applied 
during determination of the limit of proportionality. 
Tests at each temperature were made in duplicate or 
triplicate and the proportional limit was obtained from 
a stress-strain diagram. Temperature was measured 
by a 22-gage standardized chromel-alumel couple con- 
nected to a Leeds & Northrup portable potentiometer. 
The end of the couple was inserted directly into a small 
hole drilled in the specimen at the fillet. 


THERMAL EQUILIBRIUM 


In order to obtain reliable and satisfactory results 
with the method described in the preceding paragraphs, 
thermal equilibrium must be reached prior to the start 
of the loading and maintained during the actual 8 to 
15 minutes during which the test is being carried out. 
An adjustable resistance in series is used to balance 
the loss of heat from the furnace and specimen. The 
effect of temperature variations may be large unless 
care is taken to allow sufficient time for the specimen 
to become uniformly heated throughout after the 
potentiometer has once indicated the desired tempera- 
ture. The dial readings will assist in determining 
when equilibrium has been reached and is being main- 
tained. 

Temperature determinations under actual test con- 
ditions made by placing thermocouple in holes located 
at various points in a specimen carrying entire aux- 
iliary apparatus show that the position chosen for the 
single thermocouple (in the fillet) is representative of 
about the mean of the gradient throughout the gage 
length, where the temperature gradually decreased 
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from top to bottom (see Table II for partial reproduc- 
tion of these variations). This variation is within 30 
deg. C. (54 deg. F.) during the upper temperature 
ranges under consideration and does not exceed 20 deg. 
C. (36 deg. F.) at the lower temperatures used. 
However, as the thermocouple, specimen with auxiliary 
apparatus and furnace are in the same relative position 
in each test, the results obtained at various tempera- 
tures throughout the range 20 to 465 deg. C. (70 to 
870 deg. F.) are comparable. 


TENSILE PROPERTIES OF HOT-ROLLED BOILER PLATE 
AT ELEVATED TEMPERATURES 


Tensile tests were made on the four grades listed in 
Table I. Results obtained are graphically represented 
in Fig. 3. 

In all grades of plates increase in temperature above 
the ordinary atmospheric range is accompanied by 
distinct changes in strength and ductility, viz.: 

(a) Tensile strength decreases a few thousand 
pounds per square inch in the neighborhood of 95 deg. 
C. (200 deg. F.). This is followed by a maximum 
which occurs at 290 deg. C. (550 deg. F.) in plates of 
the first three series and at about 250 deg. C. (480 
deg. F.) in series 4, representing plates of lowest 
tensile strength. With further increase in temperature 
the strength decreases and again approximates ordi- 
nary atmospheric temperature values in the range 370 
to 400 deg. C. (700 to 750 deg. F.). 

(b) The limit of proportionality increases to a maxi- 
mum in the neighborhood of 150 deg. C. (300 deg. F.). 
Firebox-grade increases more markedly and it is main- 
tained to a higher temperature than marine plate. The 
latter has in effect constant proportional limit up to 
about 175 deg. C. (350 deg. F.). While such differences 
are noticeable at these relatively low temperatures, the 
proportional limit of the higher tensile strength marine 
plate is practically the same at 365 deg. C. (870 deg. 
F.) as that of series 1 and 3 firebox-grade plates and 
but slightly higher than that of the fourth series (rail- 
way firebox plate of lowest tensile strength). 

(ec) Only a slight decrease in elongation is observed 
until a temperature of about 95 deg. C. (200 deg. F.) 
is reached, above which the rate of decrease is much 
higher and a minimum is reached at about 245 deg. C. 
(470 deg. F.). Elongation then increases, but dces not, 
throughout the range under consideration, reach the 
ordinary atmospheric temperature value in the marine 
plate (rated at 60,000 to 70,000 lb. tensile strength) 
and but slightly exceeds its room temperature value in 
the fourth series at 465 deg. C. (870 deg.-F.). 

(d) Reduction of area closely follows the inflections 
registered in the curves for elongation, but reaches a 
minimum at a slightly higher temperature except for the 
lowest tensile strength firebox piate, where the minimum 
occurs at practically the same temperature as that for 
elongation. At 465 deg. C. (870 deg. F.) reduction 
of area is greater than the value obtained at atmos- 
pheric temperature in each of the four series of plates 
tested. 

It is to be noted that maximum tensile strength does 
not coincide with minimum reduction of area or maxi- 
mum proportional limit, but examination of Fig. 3 
indicates that the inflections in the curves for reduction 
of area are in general more nearly coincident with the 
reverse inflections in the curves for tensile strength 
and that elongation and proportional limit may be 
similarlv paired. . 
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C. R. DeLong, Chief, Chemical 


Division, Department of Commerce 


VV ORE than usual significance attaches to Secretary 
| Rencsera recent announcement that a commodity 
division devoted exclusively to chemicals and related 
products is to be established within the organization 
of the Bureau of Foreign and Domestic: Commerce. 
Ever since the bureau was reorganized on a commodity 
basis there has been an evident need for this recogni- 
tion of the chemical and allied industries. The actual 
organizing of the chemical division has been delayed, 
however, due both to the lack of available funds and 
to an apparent unwillingness on the part of a small 
minority of the chemical industry to join with Secre- 
tary Hoover in his efforts to make the Department of 
Commerce an active, vital 
aid to industry. 

Selecting a man to head 
this important’ division 
has not been an easy task 
for the department, but 
the recent news that the 
position has been offered 
to C. R. DeLong, chief of 
the chemical staff of the 
United States Tariff Com- 
mission, would appear to 
meet with the unanimous 
approval of the chemical 
industry. For a number 
of years Mr. DeLong has 
been very closely identified 
with, and in many cases 
largely responsible for, the 
Tariff Commission’s excel- 
lent investigations and re- 
ports on the chemical in- 
dustries. This work has 
given him an _ unusually 
broad knowledge of condi- 
tions in the domestic in- 
dustry, particularly as it 
has been affected by the 
competition of the foreign 
manufacturers of chem- 
icals. Experience of this 
sort cannot help but be of 
greatest assistance to him Cc. 
in analyzing the needs of 
the chemical industry and wisely interpreting them to 
the Bureau of Foreign and Domestic Commerce. 

Carl Ray DeLong, who on Aug. 1 will assume his new 
duties as Chief of the Chemical Division, was born 
and educated in Ohio. He was graduated from the 
Ohio State University, Columbus, Ohio, in 1914, receiv- 
ing the degree of Bachelor of Science in Chemical 
Engineering. After finishing his college training he 
was employed for a year and a half by the Ohio State 
Geological Survey and under the direction of Prof. 
James R. Withrow he completed a comprehensive sur- 
vey of the industrial water supplies of Ohio. This work 
followed by industrial experience in Kingsport, 
Tenn., in the manufacture of electrochemical products 
and dye intermediates. In 1917 this manufacturing 
experience led to a position with the Electron Chemical 
Co., of Portland, Me., where Mr. DeLong was engaged 
in research work on the commercial production of 
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acetic anhydride and certain related organic compounds. 
In January, 1918, when the U. S. Tariff Commission 
began its more intensive investigations in the chemical 
industry, Mr. DeLong was selected to carry on a re- 
sponsible share of that work. His first duties were 
largely in connection with the so-called tariff informa- 
tion surveys, especially those dealing with heavy 
chemicals and electrochemical products. His report 
on “Barytes, Lithopone and the Barium-Chemical 
Industry” is an outstanding example of thorough 
investigation and the accumulation of data of value not 
only to the government but to the industry itself. 
Following the resignation of Dr. Grinnell Jones in 
1920, Mr. DeLong was put in direct charge of all the 
investigational work of the chemical division of the 
commission. Under his direction a great many valu- 
uable reports of economic 
conditions within the dif- 
ferent chemical industries 
have been prepared and 
published. Most widely 
known among these, per- 
haps, are the four editions 
of the Census of Dyes and 
Coal-Tar Chemicals (1917- 
1920), the Tariff Informa- 
tion Surveys on Schedule 
A (19 pamphlets) and on 
chemical products of the 
Free List (12 pamphlets), 
and the two editions of the 
Summary of Tariff In- 
formation prepared respec- 
tively for the Ways and 
Means Committee and the 
Senate Finance Committee. 

During the actual fram- 
ing of the permanent 
tariff bill and the various 
legislative measures de- 
signed for the protection 
of the domestic dye indus- 
try, Mr. DeLong was in ac- 
tive and intimate contact 
with the Congressional 
committees in charge. The 
value placed on his services 
in that connection was 
recognized not long ago by 
Congressman Nicholas 
Longworth who, in explaining to Congress the vast 
amount of technical work involved in the preparation 
of the chemical schedule of the tariff bill, made public 
acknowledgement of the invaluable assistance which 
Mr. DeLong had given to the Ways and Means 
Committee. 

Thus it may readily be seen that Mr. DeLong is 
unusually well qualified to carry on the important work 
of the new division. Many of the contacts already 
made with individuals and associations within the 
chemical industries will prove of inestimable value to 
him. A number of important industrial groups have al- 
ready offered their whole-hearted co-operation—and it is 
confidently expected that the entire chemical industry 
will stand squarely behind the new division and give it 
the support that will make it a factor in speeding the 
return of prosperity to American business. 

S. D. KIRKPATRICK. 
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Recovery of Glycerine From Spent Soap Lyes 





Composition of Spent Soap Lyes—Removal of Impurities by Single and Double Treatments—Concen- 
tration of Purified Lyes in Single-Effect Evaporator Unit—Practical Data on the Equipment 
Required and Methods of Operating It to Obtain Maximum Efficiency 


By WALTER E. SANGER 
Chemical Engineer, Chicago, III. 





LL true animal and vegetable fats and oils are 

A combinations of glycerine and various organic 

acids. The most common of these compounds 

are stearin, olein and palmitin, which are combinations 

of glycerine with stearic acid, oleic acid and palmitic 
acid respectively. 

Glycerine is obtained upon the saponification of a 
triglyceride, the chemical reaction being as follows: 
(R.COO) ,C,H, + 3MOH = C,H,(OH), + 3R.COOM 
In this equation, M stands for hydrogen or a mono- 
valent metal and R# represents the alkyl radical of any 

fatty acid. 

In soap-kettle practice, the fat or oil is usually 
saponified with caustic soda. Taking, then, the saponi- 
fication of the glyceride tristearin, the reaction is 

(C,,H,,COO),C.H, + 3NaOH = C,H,(OH), + 


Tristearin Sodium Glycerine 
hydroxide 


3C,,H,,COONa 


Sodium stearate 
(soap) 


and it is thus seen that upon the saponification of a 
tri-glyceride with caustic soda there is produced glycer- 
ine and a sodium soap. Sodium soap is soluble in 
water, but is practically insoluble in brine. 

After the glyceride is thoroughly saponified, sodium 
chloride is added to the charge in the kettle in order to 
separate the soap. The charge then separates into 
three layers—soap (which floats on the top of the 
charge), nigre (which remains suspended just below 
the soap and which is made up of soap, water and im- 
purities) and spent soap lye (which settles to the 
bottom of the kettle and which contains most of the 
glycerine). 


COMPOSITION OF SPENT SoAP LYES 


Spent soap lyes as they are drawn from the soap 
kettle consist, in general, of glycerine, salt, caustic 
soda, sodium carbonate, soap, fatty acids and water in 
addition to albuminous and oleaginous matter. The 
proportions of these ingredients vary considerably with 
kettle practice and also with the various stocks saponi- 
fied. The most valuable ingredient is glycerine, the per- 
centage of which will vary with the stock used and the 
amount of lye drawn from the kettle. 

The first lye drawn from the kettle will contain the 
highest percentage of glycerine, while as many as thirty 
succeeding draw-offs will show glycerine on analysis. 
The amount of lye to be drawn from a kettle will 
depend on the price of glycerine. If lyes are removed 
with too low a glycerine content, the cost of recovery 
will exceed the value of the glycerine obtained. 

The following results were obtained by the writer in 
a test saponifying about 30,000 Ib. of tallow, containing 
35.3 per cent of neutral fat: 


Weight, Glycerol, 

Lb. Per Cent 
D,.. Be GOED 4 co ccvvces 12,742 8.47 
2. Rosin change ........... 7,202 4.65 
ss. » jeer 5,263 3.76 
=  _. Ieee 3,787 3.30 
ee «oo eee 8,033 2.80 
= aaa 7,202 2.36 
*, | © ieee 7,479 2.10 
iy ED SEE: Ane cable dh dscns 8,033 1.96 


NECESSITY FOR REMOVAL OF IMPURITIES BEFORE 
EVAPORATION 


Spent lyes are treated for the purpose of increasing 
the glycerol content of the crude glycerine obtained on 
evaporation. The most important impurities to be re- 
moved before evaporation are soap and fatty acids, 
together with the oleaginous and albuminous matter. 
For this purpose there is usually used a metallic salt 
such as sulphate of alumina, Al,(SO,),. Soap and some 
of the fatty acids combine with the salt to form an 
aluminum soap which is insoluble in water. Some of 
the salt forms aluminum hydroxide, Al(OH),, which 
apparently carries down oleaginous and albuminous 
matter together with some fatty acids mechanically. 


SPECIFICATIONS FOR SOAP LYE CRUDE GLYCERINE 


The importance of proper treatment is seen on refer- 
ence to the specifications for soap lye crude glycerine, 
which are as follows: 


Analysis to be made in accordance with the Inter- 
national Standard Methods (I.S.M., 1911). 

Glycerol. The standard shall be 80 per cent glycerol. 
Any crude glycerine tendered which tests 81 per cent 
glycerol or over shall be paid for at a pro rata increase, 
calculated as from the standard of 80 per cent. Any 
crude glycerine which tests under 80 per cent, but is 
78 per cent or over, shall be subject to a reduction of 
one and one-half times the shortage calculated at pro 
rata price as from 80 per cent. If the test falls below 
78 per cent, the buyer shall have the right of rejec- 
tion. 

Ash. The standard shall be 10 per cent. In the 
event of the percentage of ash exceeding 10 per cent, 
but not exceeding 10.5 per cent, a Se Eedestion 
shall be made for the excess calculated as from 10 per 
cent at contract price, and if the percentage of ash ex- 
ceeds 10.5 per cent, an additional percentage reduction 
shall be made equal to double the amount in excess 
of 10.5 per cent. If the amount of ash exceeds 11 per 
cent, the buyer shall have the right to reject the parcel. 

Organic Residue. The standard shall be 3 per cent. 
A percentage deduction shall be made of three times 
the amount in excess of the standard of 3 per cent 
calculated at contract price. The buyer shall have the 
right to reject any parcel which tests over 3.75 per 
cent. 


An untreated lye, on concentration, will yield a crude 
glycerine analyzing about 40 per cent glycerol. On 
reference to the penalties imposed as above outlined, 
it will be seen that at the present time crude glycerine 
obtained from an untreated lye has practically no mar- 
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ket value to the producer when he offers it for sale to 
glycerine refiners. 

As much soap as possible should be removed from 
the lyes before they go to the lye treatment department. 
For this purpose there should be available enough stor- 
age capacity between the kettles and the lye treatment 
department so that the lyes may cool sufficiently to 
separate the soap. The usual practice is to have suffi- 
cient storage to hold the spent lye produced during any 
week. 


LYE PURIFICATION BY SINGLE TREATMENT 


The simplest and probably most common method of 
lye treatment is that known as the single treatment, 
which is herewith outlined in detail. 

Cooled and settled lyes from which the soap has been 
skimmed are pumped to a treatment tank which is filled 
to about 24 in. from the top so as to allow space for 
agitation. After the proper amount of lye has been 
run in, preferably a steam blower or ejector is turned 
on for the double purpose of stirring the lye with air 
and at the same time heating it. After a few minutes 
of agitation, a sample is withdrawn before any metallic 
salt. or acid is added. 

Metallic salts commonly used are sulphate of alumina 
and ferric chloride. The former is usually purchased 
as such, while the latter is usually made by dissolving 
ferric oxide in muriatic acid. 

Either 60 deg. sulphuric acid or 20 deg. muriatic 
acid may be used. Sulphuric acid is most commonly 
employed because of its lower cost, although it is ob- 
jectionable on account of the formation of sulphates 
which have but little efficiency in separating the soap 
from water in the kettle. When the sodium chloride 
which is used for separating the soap from the water, 
etc., in the kettle contains about 25 per cent of sul- 
phates, the separating or “graining” action is much 
impaired. If as much as 30 per cent of sulphates is 
present, it is very difficult to grain the soap. 

For simplicity of discussion, we shall assume that 
sulphate of alumina and 60 deg. sulphuric acid are used. 

After a sample has been withdrawn from the treat- 
ment tank, from 3 to 5 lb. of sulphate of alumina is 
added to the tank for each 1,000 lb. of spent lye. The 
amount to be added is usually determined by experience 
and will vary with various kettle practices and also 
with various stocks saponified. 


CHEMICAL CONTROL OF TREATMENT 


The sample of fresh lye is next filtered and tested. 
It is most convenient to make the test on 10 c.c. samples, 
using N/4 NaOH and N/4 H,SO,, since 1 c.c. of stand- 
ard solution is then equivalent to practically 0.1 per cent 
of acid or alkali (respectively) in the sample. Phenol- 
phthalein is used as indicator, 1 g, being dissolved in 50 
c.c. of alcohol and neutralized with caustic soda to form 
the stock solution. 

We shall assume that the treatment tank is 8 ft. 
inside diameter and 8 ft. deep inside and that it is 
filled to a depth of 70 in. with spent lye. A tank of 
this diameter holds 261.4 lb. of water per inch of 
depth, so that 70 in. would weigh 18,298 lb. Spent lye 
is somewhat heavier than water, but calculations are 
made on water weights to avoid using an excess of 
materials and so that errors will be made on the correct 
side. 

After adding three or four drops of indicator to a 
10-c.c. sample of the filtered fresh lye, N/4 acid is run in 
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from a burette until the pink color has been discharged 
and then an excess of about 4 c.c. is added to neutralize 
any carbonates or bicarbonates which may be present. 
Let us assume that the total amount of N/4 acid added 
is 7.2 ec. After boiling vigorously to expel carbon 
dioxide, the solution is cooled and the excess acid is 
titrated with the N/4 NaOH until the sample remains 
pink on standing a short time. Assuming that 2.5 c.c. 
was required, the difference between 7.2 and 2.5, or 
4.7 c.c., is the amount of N/4 acid necessary to neutral- 
ize the alkali in the sample, or since each c.c. of N/4 
acid is equivalent to 0.1 per cent of alkali, the original 
spent lye contained 0.47 per cent of alkali. 

In the treatment tank there is 18,298 lb. of spent 
lye testing 0.47 per cent alkaline or containing 0.47 
per cent of NaOH; 18,298 times 0.0047 equals 86.0 lb. 
of NaOH which must be neutralized. 

Assume that the lye under consideration required 
3 Ib. of sulphate of alumina for each 1,000 lb. of spent 
lye and that this salt was added after the first sample 
was taken. 

Accordingly, 48 lb. cf sulphate of alumina was added 
to the treatment tank after the first sample was taken. 

This salt neutralizes about one-third of its weight of 
NaOH, therefore about 16 lb. of NaOH has been neu- 
tralized; leaving 70 Ib. still to be neutralized. Since 
1.57 lb. of 60 deg. sulphuric acid will neutralize 1 Ib. of 
NaOH, 70 * 1.57, or 110 Ib., of 60 deg. H,SO, is added 
to the treatment tank and the charge is thoroughly 
agitated for about 5 minutes. 

A second sample is then taken, filtered, and 10 c.c. 
tested exactly as before. Assume 4.2 cc. N/4 H,SO, 
added and 3.6 c.c. N/4 NaOH required to titrate back. 
The lye is still slightly alkaline—0.06 per cent—and 
since the original charge of 18,298 lb. has been in- 
creased by 95 Ib., 18,393 « 0.0006, or 11 lb., of NaOH 
still remains to be neutralized, requiring 17 lb. of 60 
deg. H,SO, This is added, the mixture thoroughly 
agitated for a few minutes and another sample taken, 
filtered and tested exactly as before. Assume readings 
of 4.7 and 4.6 c.c. for acid and alkali respectively. This 
indicates an alkalinity of 0.01 per cent, which is satis- 
factory. For normal operating conditions the limits 
are 0.01 per cent acid to 0.02 per cent alkaline. 


CHECK ON COMPLETE PRECIPITATION OF 
IMPURITIES 


Spent soap lye treatment is most efficient when all 
matter which can be precipitated has been separated 
in this form. As a further check on the treatment, 
three clear filtered samples are placed in separate test 
tubes. One sample is neutralized and there is added 
a drop or two of 10 per cent solution of sulphate of 
alumina. If sufficient of this salt has been added, the 
sample will not show a precipitate. If there is a pre- 
cipitate formed, more salt should be added to the treat- 
ment tank. To the second sample there is added a 
slight excess of ammonium hydroxide and to the third 
sample a slight excess of dilute sulphuric acid. If the 
lye has been properly treated, there will be no precipi- 
tate formed in either of these two latter samples or 
else there will be formed the same amount of precipi- 
tate in both. 

After the above tests have been made and the spent 
lye is found to be satisfactory, it is pumped through 
a filter press. Uusally the first filtrate from the press 
runs cloudy (this is especially true if the lye is cold) 
and is returned to the treatment tank. After the lye 
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runs clear it is run to the evaporator feed tank, whence 
it is fed to the evaporator. 


DOUBLE TREATMENT OF SPENT SOAP LYES 


In the double treatment of spent soap lyes, the set- 
tled, cooled and skimmed lye is pumped to the treat- 
ment tank. 

Sulphate of alumina is added to the first treatment 
tank, the amount being usually determined by experi- 
ence with the general quality of lye produced. The 
charge is then stirred violently and warmed, if neces- 
sary, by any convenient means. Sulphuric acid (60 
deg.) is slowly run into the tank so that the acid is 
neutralized almost as soon as it enters the tank. 

An experienced operator can judge by the appearance 
of the lye when enough acid has been added. An inex- 
perienced operator can test the charge from time to 
time by dipping a piece of blue litmus paper in the 
charge. After there has been added just sufficient acid 
to turn the blue litmus paper red, the charge is agitated 
for several minutes to insure thorough mixing and is 
then finally tested with litmus. 

When the lye is in such condition that it just turns 
blue litmus, it is filtered into a second treatment tank, 
where caustic soda of any desired strength is added 
until a sample will just turn red litmus blue. A filtered 
sample of the lye is tested with a few drops of a 10 
per cent solution of sulphate of alumina. If the sample 
becomes cloudy, more sulphate of alumina is added to 
the second treatment tank to precipitate everything 
which can be precipitated by this salt. 

When the treatment is satisfactory, the lye is fil- 
tered through a press and is ready for evaporation. 
The caustic treated lye should never be filtered through 
a press which has in it any filter press cake from an 
acid filtration, as this would dissolve some of the pre- 
cipitate obtained in the acid treatment. 

The ideal condition of a spent lye for evaporation 
would be to have it in such condition that there is 
present sufficient acid to drive off all volatile fatty 
acids which can be boiled off in the evaporator. The 
objection to evaporating lyes in this condition is that 
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the corrosion on the evaporator would be excessive. 
If a spent soap lye is evaporated testing as high as 0.04 
per cent acid, the corrosive action of the vapor is quite 
marked. 


OTHER METHODS OF TREATMENT 


The treatment of spent lye is by no means limited 
to the two methods here outlined. There are various 
other methods of treatment where there are used fer- 
rous sulphate, calcium chloride, milk of lime, sodium 
carbonate, barium hydroxide, etc., besides treatment at 
various stages of concentration of the spent soap lye. 
These treatments are used to meet particular conditions 
in various factories and do not have a general applica- 
tion. 


EVAPORATION OF PURIFIED LYES 


The evaporation of spent soap lyes may be carried 
on in various types of equipment. Probably the sim- 
plest type is an open soap kettle equipped with closed 
coils, but, due to objectionable features, this method of 
evaporation is practically obsolete. 

Evaporation is usually carried on under vacuum in 
single or double effect. A double-effect evaporator will 
require about one-half the steam necessary for a single 
effect of the same capacity and is frequently employed 
where large volumes of lye are handled. The single- 
effect evaporator is the type used by most soap works. 

For purposes of this discussion we shall assume that 
evaporation is carried on in a single-effect evaporator, 
with two salt boxes. 

Equipment comprising an evaporator unit consists 
of the evaporator, salt boxes, catchall, condenser, 
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vacuum pump, vapor lines, liquor lines, instruments 
and gages. 

The evaporator consists of the vapor belt, calandria 
or steam chest, cover and bottom. It should be 
equipped with a water-gage column, thermometer and 
vacuum gage, together with the necessary openings for 
liquor, steam and vapor pipe connections. 

The vapor belt should be equipped with suitable de- 
flector plates to aid in circulation and also to aid in 
the prevention of glycerine losses through entrainment. 
It should also have sight glass openings so that boiling 
of the liquor may be observed. 


CALANDRIA 


The calandria is usually of the standard vertical tube 
type. A common arrangement is to have copper tubes 
expanded into copper tube sheets, the body of the 
calandria being of cast iron. There has been consider- 
able discussion about an electrolytic action being set 
up between the copper and the cast iron. The condi- 
tions for such an action are present, but the writer is 
acquainted with evaporators which have been in service 
for as long as 10 years wherein there is no perceptible 
deterioration due to such an electrolytic action and 
which appear to be good for an indefinite number of 
years of further service. The calandria should be so 
designed that there is free and positive circulation of 
the liquor in order that the tubes will not become 
salted. It should be equipped with baffle plates to aid 
the circulation of steam and to sweep out any non- 
condensible gases. It is further equipped with a steam 
inlet connection and condensation drain. 

The cover may be equipped with a faced flange for 
vapor pipe connection or this connection may be taken 
from the vapor belt. 

The bottom should be of the conical type tapped for 
liquor lines and with openings for drawing off the salt. 


SALT BOXES 


Salt boxes are used for the purpose of receiving the 
salt thrown out of solution upon concentration of the 
spent lye. They are connected to the bottom of the 
evaporator by means of salt valves, which are usually 
of the double wedge gate type. The bottoms of the 
boxes are connected back into the body of the 
evaporator above the calandria by means of salt box 
return lines. These lines should be equipped with 
valves and fittings so that steam or water may be 
passed to the salt boxes or to the evaporator. 

A catchall is used for decreasing losses by entrain- 
ment and also as a separator if a charge is pulled over 
from the evaporator. It should be equipped with a 
drain line running to the evaporator and also with a 
water-gage column. 

The condenser may be of the barometric type or else 
of the jet type directly connected to the vacuum pump. 
A barometric condenser serves to maintain a more even 
vacuum than is obtained with the jet type. 


OPERATION OF A SINGLE-EFFECT UNIT 


In starting the evaporator in operation, the salt 
valves should be closed, the salt box return lines should 
be open and all other lines should be closed. The 
vacuum pump is started and a small amount of water 
turned on to the condenser. Under these conditions 
vacuum is pulled on the whole system. 

After the vacuum reaches 15 in. or is sufficiently 
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high to pull lye into the evaporator, it is filled to about 
one-half the height of the calandria. When the vacuum 
reaches 23 in. or more, a small amount of steam is 
turned into the calandria. Experience soon teaches 
just how much steam should be turned on. This should 
be done slowly enough so that boiling of the lye starts 
when the vacuum reaches about 25 in. Boiling should 
start slowly enough so that there is a drop in vacuum 
not to exceed 2 in. If the vacuum falls more than this, 
there is great danger of loss of liquor when the vacuum 
again rises, which it does quite rapidly as soon as the 
vapors reach the condensing water. 

As soon as boiling commences, more water is turned 
into the condenser so that vacuum may be maintained. 
When the lye begins to boil, more steam is slowly turned 
into the calandria and more lye is fed to the evaporator 
to maintain a level about two-thirds of the height of the 
calandria. When the lye is boiling weil the level in the 
evaporator is raised and the level of the liquor so 
maintained that the tubes are continually wet. Steam 
is increased until there is just a positive pressure on 
the condensation drain from the calandria. Under such 
conditions the evaporator is doing its normal work. 


FILLING THE SALT BOXES 


After a period depending on the salt content of the 
lye, salt will begin to crystallize out of the liquor and 
will drop into the bottom of the evaporator. The pres- 
ence of salt may be detected in the liquor which is 
thrown against the sight glasses on the vapor belt. 
After salt begins to form the lye has no further value 
in dissolving salt remaining on the tubes from a pre- 
vious run, as it is then a supersaturated salt solution, 
the salt valve on one salt box is opened, the steam is 
turned off of the evaporator momentarily and the 
charge is dropped into the salt box. The salt valve is 
left open and the evaporator body is again filled with 
fresh lye to the former level. While fresh lye is being 
fed, steam is turned on the calandria, so that the lye 
is heated to the boiling point as it is fed to the 
evaporator. 

As evaporation continues, the lye again becomes a 
supersaturated salt solution and salt crystals will fall 
into the bottom of the evaporator, whence they drop 
into the salt box. Evaporation is continued and when 
the salt box is full the salt valve connecting this box 
to the evaporator is closed and the valve on the salt box 
return line is opened. The salt valve on the second salt 
box is opened and the charge is dropped from the 
evaporator into the second salt box as above described. 


DRYING AND REMOVING SALT 


The salt in the first box is now ready for drying. 
The salt box return line is open, thus connecting the 
bottom of the box with the body of the evaporator 
above the calandria. The vacuum breaker, which is a 
valve at the end of a nipple, is opened. This breaks 
vacuum or puts atmospheric pressure on the top of the 
salt and liquor in the salt box, whereas the bottom of 
the box is under vacuum through being connected into 
the evaporator which is under vacuum. The liquor 
mixed with the salt will draw through the salt and pass 
back into the evaporator body. It can be determined 
when the liquor is passing through by feeling of the 
salt return line, which becomes warm, or the level of 
the liquor may be seen in sight glasses in the salt box. 

After the liquor starts to pass off from the salt box, 
the vacuum breaker is closed and steam is turned on 
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to the top of the salt. Enough steam is kept on to 
show a very low pressure on the box. After the liquor 
has all been drawn off into the evaporator body, steam 
is kept turned on for 15 to 30 minutes to dry the salt. 
When the salt is dry, steam is turned off and the valve 
on the salt box return line is closed. The salt box is 
now completely separated from the evaporator. The 
vacuum breaker is opened. The salt door is opened and 
the salt removed. 

When the salt box is empty, the salt door is closed, and 
the valve on the salt box return line is opened very slowly 
to pull vacuum on the salt box so that it will be ready 
for dropping the next charge from the evaporator. 


CONCENTRATING AND FINISHING 


The operation of filling and emptying the salt boxes 
is repeated as often as necessary until the half<rude 
stage of glycerine is reached. The half-crude stage is 
readily recognized, because at this time, maintaining 
the same level in the evaporator and the same amount 
of steam on the calandria, both the vacuum on the 
equipment and the pressure on the calandria tend to 
rise quite markedly. Steam is then gradually reduced 
until there is about 5 lb. of pressure on the con- 
densation drain with but little steam turned on 
the calandria. 

With these conditions obtaining and with one salt 
valve open, the feed to the evaporator is shut off and 
the charge in the evaporator is concentrated until the 
liquor has a temperature of about 165 deg. F. under 26 
in. of vacuum, or 170 deg. F. under 25 in. of vacuum. 
The salt valve is closed and the charge in the evaporator 
is not dropped again. The salt box is steamed as usual 
and the charge in the evaporator is concentrated until 
it has a temperature of 200 deg. F. under not less than 
27 in. of vacuum. 

If the spent lye has been properly treated, this fin- 
ishing condition will produce a crude glycerine contain- 
ing in excess of 80 per cent glycerol. Analyses of the 
crude produced should be made from time to time and 
the finishing temperature decreased if possible, as there 
is some loss of glycerine when finishing at 200 deg. 
Good crude glycerine has been obtained with a finish- 
ing temperature of 170 deg. F. 


ADVANTAGES OF EVAPORATING UNDER VACUUM 


Evaporation under vacuum is carried on primarily 
for the purpose of increasing the rate of evaporation 
and not for the saving of steam, as will be seen from 
the following: 

Under atmospheric pressure, saturated steam has a 
total heat of 1150.4 B.t.u., while under 26.85 in. of 
vacuum it has a total heat of 1110.6 B.t.u. The differ- 
ence in total heat is 39.8 B.t.u., or 3.46 per cent. The 
saving in heat units by evaporating under this vacuum 
is then 3.46 per cent, but against this saving there are 
the charges for steam consumed by the vacuum pump 
and also the condensing water required. 

The advantages of evaporating spent lye under 
vacuum are primarily that to evaporate a given quan- 
tity of lye there is a saving in equipment and floor 
space required and also less loss of glycerine through 
being able to make crude glycerine at a lower tempera- 
ture. 

Rate of evaporation is approximately proportional to 
the difference in temperature between the heating me- 
dium and the medium being heated. Taking, then, the 
case of evaporating water on which accurate tempera- 


CHEMICAL AND METALLURGICAL ENGINEERING 


1215 


ture figures are available, assume the steam pressure 
on the calandria to be 5.3 lb., at which pressure the 
temperature of steam is 228 deg. F. Under atmos- 
pheric pressure the boiling point of water is 212 deg. F. 
and under 26.85 in. of vacuum the boiling point of 
water is 116 deg. F. Boiling under atmospheric pres- 
sure, the temperature drop would be 16 deg., whereas 
boiling under a vacuum of 26.85 in., the temperature 
drop would be 112 deg. F. Since the rate of evapora- 
tion is roughly proportional to the temperature drop, 
the rate of evaporation under the above vacuum would 
be about seven times as great as under atmospheric 
pressure. 


NECESSITY FOR AVOIDING SUDDEN RISE IN VACUUM 


Vacuum decreases the temperature at which a liquid 
will boil. In the case of water it will boil at a tempera- 
ture as low as 32 deg. F. under perfect vacuum. This 
fact makes it very important that no sudden rise in 
vacuum take place in the evaporator. 

If water is boiling in an evaporator under 20.04 in. 
of vacuum, its temperature is 16f deg. F. If the 
vacuum is 26.85 in., its boiling point is 116 deg. F. If 
there is present in the evaporator 2,000 lb. of water boil- 
ing under a vacuum of 20.04 in., the total number of 
B.t.u. present is 2,000 times 1129.9, or 2,259,800. The 
total amount of heat present in this amount of water 
under 26.85 in. of vacuum is 2,000 times 1110.6, or 
2,221,200 B.t.u. 

If the vacuum is suddenly increased from 20.04 in. 
to 26.85 in., water is present in the evaporator, which 
water has a boiling point of 116 deg. F. and the tem- 
perature of which is 161 deg. F. There is then avail- 
able the difference between the two total heats, or 
38,600 B.t.u., which energy very quickly expends itself 
in converting some of the water into steam. While 
the amount of steam generated with this .excess of 
heat is only about 35 lb., yet this steam has a volume 
in excess of 6,000 cu.ft. which is generated suddenly 
throughout the 2,000 lb. of water and will mechanically 
carry over most of the water to a point beyond the 
evaporator. When the above conditions exist, the 
charge may be seen in the catchall, or if there is no 
efficient catchall, it may be seen in the discharge of 
the vacuum pump. 

In a properly designed evaporator this is probably 
the most prolific source of glycerine losses. For this 
reason it is advisable to have all evaporators equipped 
with a recording gage (either thermometer or vacuum 
gage) so that there may be kept a check on how the 
evaporator is run for the full period of operation. 


ENTRAINMENT LOSSES OF GLYCERINE 


Entrainment losses of glycerine usually consist in 
the passing over of small particles of the solution be- 
ing evaporated. These extremely fine drops may pass 
from the surface of the boiling liquor as such or may 
be the result of breaking up of larger drops by im- 
pingement or the breaking of bubbles. It can be demon- 
strated mathematically that comparatively large drops 
of liquor may be carried away with the vapors from 
the glycerine evaporator. 


CAUSES AND REMEDIES FOR DECREASED RATE OF 
EVAPORATION 


Decrease in the rate of evaporation of any given 
glycerine evaporator is most frequently due to the salt- 
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ing up of the tubes. This condition is largely a func- 
tion of the design of the calandria and the salt content 
of the spent soap lye. 

If there is a marked decrease in the rate of evapora- 
tion the manholes should be opened so that the calan- 
dria may be inspected. If the calandria is clean, the 
calandria and condensation drain should be tested under 
water pressure. If the calandria is salted, the man- 
holes should be closed and the evaporator filled with 
water so that the calandria is completely immersed 
and this water boiled for about 15 minutes. It should 
then be drained into a storage tank so that the glycer- 
ine may be recovered. This water should be tested 
with a hydrometer and if it has a Baumé higher than 
23 deg., it may be concluded that it is saturated with 
salt. A second charge of water should then be boiled 
and tested. If this second wash water tests less than 
23 deg. Bé., this water should be run to waste. The 
manholes should be opened and the calandria examined 
to see if it is free from salt. It frequently happens 
that there is a small leakage in the steam valve on the 
calandria so that when the evaporator is shut down at 
night the salt deposit on the calandria and tubes is 
baked on very hard. Under these conditions, boiling 
with water for a short time will not dissolve all of the 
salt, so that the Baumé test may show the presence of 
only a small amount of salt in solution while the 
calandria is still coated. It is good practice to fill a 
glycerine evaporator with water when it is shut down 
for any considerable period of time. The necessity of 
doing this will vary in different soap works where dif- 
ferent types of lye are handled and is a matter which 
can best be determined by experience. 

The condensation drain of the evaporator should be 
equipped with a compound gage (pressure and vacuum) 
so that any leakage in the calandria may be easily de- 
tected. Small pinhole leaks usually can be located only 
by putting a water pressure test on the calandria. 
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If Performance of Contract Is Impossible at Time 
Specified Both Parties Are Discharged 


In Edward Maurer Co., Inc., vs. Tubeless Tire Co., 
272 Fed., 990, plaintiff sued to recover damages for 
the refusal of defendant to accept and pay for certain 
rubber yet undelivered upon two contracts. The first 
contract was made May 3, 1918, and the second May 
14, 1918, both covering 45 tons of rubber, deliveries to 
be in equal monthly installments from May to Decem- 
ber, 1918. 

About 21,000 Ib. of rubber was shipped in May and 
June, 1918, which was accepted and paid for by 
defendant. On Sept. 27, 1918, plaintiff shipped 11,204 
lb. more, which defendant refused to accept and which 
was afterward returned to plaintiff and resold by it at 
a loss of 4c. per Ib. No further deliveries were made. 

When the contracts were made both parties knew 
the United States contemplated fixing a maximum price 
for rubber and restricting its importation from over- 
seas and that such regulations might be announced at 
any time. On May 7 these regulations were promul- 
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gated, whereby plaintiff was not permitted to import 
any new rubber for delivery under these contracts 
unless defendant obtained an allocation certificate from 
the War Industries Board authorizing the defendant to 
buy and use it. 

The allocation of rubber among manufacturers was 
made on the basis of their consumption of rubber dur- 
ing the preceding year, and inasmuch as defendant’s 
plant was during that period in the construction and 
experimental stage, defendant was able to have allocated 
only 180 lb. a month. Plaintiff depended on importa- 
tion of rubber and therefore since it could not import 
it could not deliver to defendant. These restrictions 
were lifted Dec. 13, 1918, and by April, 1919, plaintiff 
had imported rubber and was then in a position to make 
further deliveries. Formal tender of delivery was made 
in June, 1919, and acceptance was then refused. At this 
time the price of rubber was 40c. per lb.—that is, 22c. 
less than the contract price. Suit was then brought to 
recover damages, measured by this difference between 
market price at time of tender and the contract price. 

Plaintiff contended that these contracts, properly con- 
strued, merely postponed or suspended delivery during 
the period that performance was prevented by govern- 
mental interference agd that when the restrictions were 
removed the contract remained in full force and effect, 
with an obligation upon the plaintiff thereafter to 
deliver, and upon the defendant to accept and pay. 
By provision in the contract it was “subject to all the 
rules and regulations imposed by the United States 
Government.” 


GOVERNMENT REGULATIONS VOIDED CONTRACT 


The court said plaintiff’s contention could not be 
sustained, since the contract in its entirety was made 
subject to the rules and regulations imposed by the 
United States Government. It is not deliveries only, 
but the contract obligation itself, which is made to 
depend upon these conditions. 

Again the court points out that in contracts to deliver 
and to accept and pay for an article of commerce, the 
market value of which is fluctuating, time is an essen- 
tial element. The failure or refusal of the seller to 
deliver or tender the monthly quantities at the time is 
a breach which would discharge the buyer from further 
obligation to accept and pay. The buyer of an article 
thus fluctuating in value cannot be held to an obliga- 
tion to accept and pay at other times and under differ- 
ent conditions when its market value may have greatly 
changed. 

The rule of law applicable is that if performance of 
the contract is made impossible by a subsequent valid 
act of law or governmental authority, both parties are 
discharged. If a contract is made subject in its entirety 
to a condition, and that condition happens, the rule is 
that both parties are discharged, and not that perform- 
ance is suspended. until the condition is overcome. The 
court says that neither party could have in mind merely 
a suspension or postponement of delivery during the 
war or while governmental regulations were in force, 
because no one could then foresee how long the war 
would continue, nor anticipate market or manufactur- 
ing conditions at the end of the war and after the 
restrictions were lifted. It would require clear and apt 


language in a contract before a court would be justified 
in finding such to be the intent of the contracting 
parties. Therefore the federal District Court gave 
judgment for the defendant. 
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Cost of Concentrating Weak Nitric Acid Produced by Ammonia Oxidation at Present More Than Offsets 
Advantages Due to Lower Conversion and Nitrogen Costs — An Economic Study of the Factors 
That Determine When Ammonia Can Profitably. Replace Saltpeter as a Source of Nitric Acid 
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ammonia were strong nitric acid, then ammonia on 
a price parity basis with Chilean saltpeter would 
be incomparably cheaper than saltpeter as a source for 
nitric acid. Unfortunately the primary product is 
nitric oxide and the cost of conversion of this oxide of 
nitrogen into strong nitric acid is considerable, in 
spite of the fact that the raw materials, water and air, 
required for doing so, cost practically nothing. The 
industrial uses for weak nitric acid are so limited in 
extent that the oxidation of ammonia for the produc- 
tion of weak acid is of minor interest in the discussion. 
' The question, then, of when it is economical to oxidize 
ammonia and when not to oxidize ammonia centers 
largely around the question of the cost of concentrating 
nitric acid. This state of affairs will continue as long 
as a small price differential exists between Chilean salt- 
peter nitrogen and ammonia nitrogen. With the 
developmert of processes for synthetic-ammonia manu- 
facture, the price differential is likely to change in 
favor of ammonia and the relative importance of nitric- 
acid concentration will vary as a factor in the situation. 
The next most important factor, after raw materials 
cost and concentration cost, is the scale upon which 
manufacture is conducted. Nitric acid is an extremely 
corrosive liquid and on this account its transport is 
difficult and expensive. As a consequence nearly all 
large users manufacture at the place of consumption. 
Ammonia oxidation plants are not inexpensive to build 
and the first cost per ton of rated capacity is naturally 
greater the smaller the output. It might pay to con- 
struct a new plant to produce nitric acid by oxidizing 
ammonia, while under a similar set of circumstances it 
would not pay to scrap a going retort process. 


[: THE primary product obtained by oxidizing 


COMPARISON OF EQUIPMENT AND MANUFACTURING 
PROCESSES 


Before proceeding to more detailed comparisons, it 
is advisable to outline briefly the character of the 
plants required for the two processes. The essential 
units in the equipment are: 


Ammonia Oxidation Chilean Saltpeter 
Ammonia liquor storage. 1. Soda storage. 
Ammonia gas plant. 2. Sulphuric acid storage. 
Ammonia converters. 3. Retorts. 
Absorption system. 4. Condensers and receivers. 
. Nitric acid concentration. 5. Absorption system. 


Om gfe r 


In the ammonia-oxidation plant ammonia gas is dis- 
tilled from liquor and mixed with air. The gas mixture 
is then put through a catalyst in the converter whereby 
nitric oxide and water vapor are produced. The gas 
then passes to the absorption system, where, coming in 
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contact with water and air, the nitrogen oxides are con- 
verted to weak nitric acid with a strength of about 50 
per cent. This weak acid is converted to 90+ per 
cent HNO, by distillation from sulphuric acid. This 
results in the production of weak sulphuric acid, from 
which the water must be boiled out in order that it may 
be used again. 

In the saltpeter process sodium nitrate and sulphuric 
acid are charged into cast-iron retorts and strong nitric 
acid is distilled out and condensed, Toward the end 
of the distillation the distillate weakens somewhat due 
to thermal decomposition of HNO, and the release of 
water from the charge, previously held by the sulphuric 
acid. This weaker distillate is in some cases caught in 
a separate receiver and in others mixed with the strong 
distillate. Some nitrogen peroxide is evolved and re- 
covered as dilute acid in the absorption system. The 
dilute absorption system acid and the weak distillate 
together seldom amount to more than 10 per cent of the 
yield. 

In the ammonia-oxidation process all of the output is 
recovered first as dilute acid, which must be concen- 
trated, while in the saltpeter or retort process upward 
of 90 per cent of the output is directly recovered as 
strong acid. On the other hand, the retort process con- 
sumes sulphuric acid in about equal tonnage with 
Chilean saltpeter and the ammonia-oxidation process 
consumes none.’ 


FIXED CHARGES—CONSTRUCTION AND OPERATION 


As a basis of comparing the two processes let us take 
a case favorable to ammonia oxidation. Let us assume 
that a new plant for nitric-acid manufacture is to be 
built in a locality favorable to large-scale production, 
say a place where 25,000 tons of HNO, per year can 


_ be disposed of. This is a convenient capacity rating to 


assume, because it approaches the largest conceivable 
peace-time production in any one place and because a 
plant of this size was actually built in this country 


during the war (U. S. Nitrate Plant No. 1). This 
gives us a line on probable plant cost. Such a plant 
will cost, say, $1,000,000, or $40 per ton-year. The 


first cost of a retort plant on this scale will amount to, 
let us say, $12 per ton-year, or less than one-third as 
much. The cost of operating the two plants will vary 
from time to time, but our estimate is that this cost 
will average about the same for each—that is, $10 per 
ton of product figured as 100 per cent HNO,. This 
item, hereafter designated “operating cost,” includes 
operating labor, repair labor, repair material and 
replacement, fuel and power, and superintendence. In 
the case of the ammonia-oxidation process the operat- 





1Except the small quantity lost in repeated reconcentration of 
sulphuric acid required for dehydrating weak nitric acid. 
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ing cost of the concentration unit is excluded. The 
retort process requires about 1.4 tons of sulphuric acid 
per ton HNO.. If this acid costs $16 per ton, the sul- 
phuric acid cost per ton of HNO, will be about $20, 
making due allowance for niter cake credit. 

In order to eliminate what may be termed the minor 
variables in the problem, let us assume the cost factors 
arrived at above are constants and study the major 
variables—nitrogen costs, yields and concentration 
costs. The assumed constants may then be summed up 
as follows and the sum designated “conversion cost”: 


Ammonia _ Chilean 

Oxidation Saltpeter 

(As 50 (As 90+ 

PerCent Per Cent 
Acid) Acid) 
Operating cost $10 $10 
Fixed charges at 15 per cent* : 6 2 
Sulphuric acid 0 20 
Conversion cost, per ton of HNO, $16 $32 


NITROGEN COSTS 


In the chart shown in Fig. 1 the relations between 
the nitrogen costs of the raw materials and the finished 
product for various conversion efficiencies are presented 
graphically. The ordinate shows the costs of ammonia 
and sodium nitrate at parity in cents per pound and the 

NH, NaNO, (96"%) 
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FIG. 1—NITROGEN COST OF NITRIC ACID VS. THE COS” 
OF AMMONIA AND SODIUM NITRATE FOR VARIOUS 
CONVERSION EFFICIENCIES 


abscissa the corresponding nitrogen cost for nitric acid 
in dollars per ton of HNO, at various conversion effi- 
ciencies. The nitrate is figured as 96 per cent pure. 
The yield from nitrate may be conservatively put at 
98 per cent and that from ammonia at 90 per cent (95 
per cent oxidation efficiency and 95 per cent absorption 
efficiency). At these yields, with ammonia and nitrate 
at parity, and varying in price from 8c. to 15c. for NH, 
and 1.5c. to 2.9c. for nitrate, the total cost for nitric 
acid from ammonia varies from $64 to $106 per ton 
and for nitrate from $76 to $115 per ton. The spread 
between the two processes is only $12 at the lower 
nitrogen cost and $9 at the higher. That is to say, if 
50 per cent nitric acid can be concentrated for much 
less than $10 per ton, it pays to oxidize ammonia when 
ammonia and nitrate costs are on a parity basis. 





*Includes the items of taxes, insurance; interest, amortization 


and obsolescence. 
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The following tabulation gives a few examples of the 
spread between the two processes when nitrogen costs 
are not on a parity basis: 


Ammonia Chilean 
Oxidation Saltpeter 
Cost of Cost ot Cost of HNO, Cost of HNO, 
NH, NaNO, Per Ton Per Ton 
Per Lb. Per Lb. (50 Per Cent) (90+ Per Cent) 
8c. 1.75c. $64 $82 
10 2.25 76 97 
12 2.50 88 103 
12 5 2.25 91 97 


The first three cases in the above tabulation are 
taken at prices showing not unusual disparities in price 
quotations between ammonia and nitrate, and in favor 
of ammonia. In the last case, ammonia is relatively 
the higher priced and is about the condition of affairs 
that obtained in the early months of this year. From 
the above it will be observed that ammonia as a source 
of weak nitric acid is cheaper than saltpeter at any dis- 
parity in nitrogen cost that is likely to occur. 

It is doubtful whether the overall yield of an 
ammonia-oxidation plant can ever closely approach the 
efficiency of the retort process, which in well-conducted 
works averages 98 to 99 per cent. The catalytic oxida- 
tion efficiency to be expected under the best conditions 
can scarcely be more than 95 per cent and absorption 
efficiency 98 per cent, or an overall of 93 per cent. On 
a nitrogen parity, then, nitrogen for the ammonia- 
oxidation plant must always cost more, but this is more 
than balanced by sulphuric acid used in the retort proc- 
ess. As a matter of fact, based on prices in normal 
years, the nitrogen costs of the two processes would 
have been about the same in the past, because ammonia 
commanded a less price per pound of nitrogen than did 
nitrate. The thing to be emphasized in considering 
yield is the relative importance of yield gains to any 
probable operating economies. An addition of 1 per 
cent to the yield means more in dollars and cents than 
a reduction of 10 per cent in operation cost or fixed 
charges. 


Costs OF CONCENTRATION 


The concentration cost, the most importent item 
under present conditions militating against any wide- 
spread adoption of ammonia oxidation, is a difficult 
matter to estimate. Nitric acid has never been con- 
centrated in this country on the scale assumed in our 
comparisons, except under war conditions. The cost 
of this operation will probably lie between $20 and 
$40 per ton of HNO,. Assuming that it can be done for 
the lower figure, what price can we afford to pay for 
ammonia in order to compete with Chilean saltpeter? 
In the following tabulation the first column shows an 
assumed price for saltpeter, the second column the cor- 
responding cost of ammonia at parity, the third column 
the price to which ammonia would have to fall to break 
even with saltpeter, and the fourth the estimated cost 
of nitric acid at the break-even condition. Yield from 
nitrate is taken at 98 per cent and from ammonia at 90 
per cent. The conversion cost of ammonia is taken 
at $16 and of nitrate $32 per ton HNO,; $20 is added 
to the ammonia-oxidation process for concentration. 








Cost of 
Chilean Cost of Ammonia Cost of 
Saltpeter, At Parity, Competing Price, HNO, 
Cents Per Lb. Cents Per Lb. Cents Per Lb. Dollars Per Ton 
2.0 10.5 8.8 89.00 
Ba 13.0 11.2 103.50 
3.0 15.6 13.7 118.00 
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The above tabulation shows that ammonia must: be 
obtainable for at least 2c. per lb. less than the parity 
price in order to show any considerable saving over 
Chilean saltpeter at 2c. to 3c. per lb. as a source for 
strong nitric acid. 

The catalytic oxidation of ammonia gas to nitric 
oxide—that is, the ammonia-conversion step in the 
process—may be considered as in a very satisfactory 
state. Obviously, from what has been said above, the 
point of attack in improving the process is to solve the 
problem of more cheaply converting nitrogen oxides 
to concentrated nitric acid. Seventy per cent of the 
plant cost is swallowed up in huge absorption towers 
recovering weak acid. And this weak acid must be con- 
centrated. This problem in connection with the arc 
process, in which these features are greatly magnified, 
has received much attention abroad, as witnessed by 
an extensive patent literature. But not one of these 
proposals looks promising even on paper, and needless 
to say none has ever reached the commercial stage of 
development. 

CONCLUSIONS 


All things considered, it may be concluded as a result 
of this study that under present conditions, as a source 
for strong nitric acid, saltpeter has a slight advantage 
over ammonia. The conversion cost and the nitrogen 
cost (usually) of ammonia are less than corresponding 
costs of sodium nitrate, but this advantage is more than 
offset by the necessity for concentrating nitric acid in 
the ammonia process. The advantage of the retort 
process probably increases as the scale of manufacture 
decreases. If the price of ammonia falls, as is likely 
with the coming into production of synthetic-ammonia 
plants on a large scale, then the slight advantage of the 
retort process will disappear. It is conceivable that the 
time may come when it will no longer pay to import 
Chilean saltpeter at all as a source of nitric acid.’ 

There are two uses for which ammonia oxidation 
may be profitably employed immediately. In the 
writer’s opinion all lead chamber or “nitration” sul- 
phuric acid plants should be equipped with ammonia 
converters. In this case the plant investment is rela- 
tively small. The nitrogen oxides are used as such, no 
absorption system of any kind being needed. The ease 
of control and uniformity of supply ought to be of con- 
siderable advantage to the sulphuric acid plant opera- 
tion. The second possible immediate use for ammonia 
oxidation is for the production of weak nitric acid. 
There are a few industries utilizing weak acid having 
no use for strong acid. If the requirements are suffi- 
ciently large, it would pay to oxidize ammonia. 





Hydro-electric Development in Italy 


Hydro-electric power in Italy as of Jan. 1, 1922, is 
reported by Consul Sycks, Turin, as 1,191,797 hp. In 
addition to the hydro-electric plants now in operation, 
new ones are in course of construction, of which those 
in Lombardy will produce 121,934 hp. and those nearing 
completion in Piedmont will produce 109,386 hp. The 
total electric power now generated by the hydro-electric 
plants (1,191,797 hp.) is estimated at 60 per cent of the 
capacity of the total number of centrals for which con- 
cessions have been granted. 





*In this connection it should be remembered that the export 
duty on Chilean saltpeter from Chile is a considerable fraction of 
its total cost. This tax will no doubt be reduced to meet com- 
petition with ammonia, should the market for saltpeter be seri- 
ously threatened. 
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The Application of Chemical Research 
to the Cotton Oil Industry* 


By DAVID WESSON 
Technical Director, Southern Cotton Oil Co. 


During the past forty years accumulated experience 
aided by scientific research has brought about enormous 
changes in the milling of cotton seed and the refining of 
cottonseed oil. A knowledge of the fundamental prin- 
ciples of refining and hydrogenation has replaced the 
irregular evil-flavored oils of the early days with taste- 
less, odorless products which have taken much of the 
prestige from the oil of the olive and the fat of the hog. 

Although much has been learned, let us not for a 
moment imagin~: that there are no new fields to conquer. 
We should know the breeds of cotton producing the seed 
which will carry the longest fibers and at the same time 
yield the most oil. We know that cake and meal are 
rich in protein, but we know comparatively little about 
the protein itself. Cottonseed oil has been bleached for 
the last forty years with fullers earth. How much do 
we know about why the earth does the bleaching and what 
is its effect on the oil itself? What is the nature of the 
color removed by the earth? How much do we know 
about the various mixed glycerides produced at different 
stages of the hydrogenation process? We know that all 
fats turn rancid, but we know very little about the 
causes and the products formed in the process. This is 
a matter of great practical importance. 

In buying and selling crude oil our transactions are 
governed by a rule-of-thumb test which, in a way, 
approximates the time-honored but barbarous means 
employed in the refining kettle. 

One of the most promising signs for the future is the 
spirit of the Department of Agriculture, which has 
started in on a fundamental research primarily to bene- 
fit the farmer, but incidentally of great use to the 
vegetable oil industry. 

It seems to me that the time is ripe for co-operative 
research for the good of the industry as a whole. The 
day has gone by when there is anything to be gained by 
a lot of technical men getting together and all keeping 
their mouths shut for fear they might tell something 
that would be of use to the other fellow. A free inter- 
change of ideas will, in my opinion, do more good to the 
industry as a whole than the past practice of silence 
and secrecy. There should be free converse-about the 
chemical nature and the constitution of the materials 
which we all handle, but when it comes to the details of 
erecting and operating plants to obtain certain results, 
then we are treading on dangerous ground, and it is 
only right and proper to maintain secrecy. 





Revised List of Research Chemicals 


The National Research Council has issued a new edi- 
tion of its circular “American Research Chemicals” 
giving a more complete listing of the companies manufac- 
turing research chemicals, biological stains and indica- 
tors, vital stains and hydrogen ion indicators. This list 
gives for each chemical the names of the companies 
which have reported to the committee that they are 
manufacturing that product. In a few cases distributors 
are also listed. A copy of the list can be obtained on 
application to C. J. West, National Research Council, 
Washington. 





*Extracts from an address before the thirteenth convention of 
the American Oil Chemists Society, New Orleans, June 6 and 6, 
1922. 
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Fire Hazards at Quenching Tanks 


AX IMPORTANT report from the committee on 
manufacturing risks and special hazards was con- 
sidered at the May meeting of the National Fire 
Protection Association, on the “Regulations for Use of 
Volatiles in Manufacturing Processes.” In introduc- 
ing its report the committee states: 

The use of dip tanks coutataing highly flammable 
compounds subject to flashing at ordinary temperatures 
and giving off flammable vapors and possibly vapors 
forming explosive mixtures presents a severe fire haz- 
ard. Manufacturing a in some industries, 
the automobile industry for examp!e, involve extremely 
large tanks, there being often three or four of them 
in a single room, each having a capacity of possibly 
10,000 gal. The mixtures found in dip tanks may in- 
clude various amounts of naphtha, benzine, benzene, 
amy! acetate, bisulphide of carbon, alcohol, which repre- 
sent the principal flammable liquids. Of a slightly less 
hazardous nature are tanks containing paints, turpen- 
tine, kerosene, heated asphaltum, paraffine and temper- 
ing oils. Tanks containing mixtures with more or less 
benzine and naphtha represent a large majority of 
those in use. 

Samples of air taken from dip and quenching rooms 
seldom show a content of volatile hydrocarbons which 
approach the point where danger from explosion exists. 
However, it is essential that means be provided to pre- 
vent the accumulation of heavy vapors at low points 
in the room; for somewhere between the rich, low- 
lying mixtures and the lean upper layers is an exact 
proportion which will explode from a small spark or 
flame. Furthermore, ventilation should be directed to 
the outside air; otherwise dangerous concentrations 
will occur in passageways leading to other rooms which 
act as ventilating corridors. 


DIPPING Room FIRES DIFFICULT TO EXTINGUISH 


The fire hazard in dipping rooms is extreme in any 
case, as the nature of the compounds in the dip tanks 
is such that a fire in them produces serious results. 
Ordinary methods of extinguishment cannot often be 
applied with success to such a fire. Even if the room 
is fire resistive and contains no other combustibles, 
the heat from the burning compounds will ordinarily 
cause a severe loss to the most superior construction 
and even complete destruction has sometimes occurred. 
Such a fire will distort, with large loss, unprotected 
steel work and machinery in the room, as well as cause 
a heavy damage to the other contents. 

Moreover, a dip tank on fire will burn for a very 
long time because a sufficient amount of air cannot get 
to the limited surface to consume the contents quickly. 
A tank containing an ordinary mixture, 2 ft. deep, 
would probably burn fiercely for 2 or 3 hours. The 
only way to extinguish such a fire is to smother it 
promptly. If too much water is applied to the tanks 
they will overflow and the burning volatiles will flow 
around the room wherever the water carrying the burn- 
ing liquid on its surface may run, thereby spreading 
the fire. Provision for the safe disposal of the liquids 
is essential where water is likely to be used. 


Hose STREAMS SPREAD FIRE 


The use of hose streams in rooms containing uncov- 
ered and unsecured tanks on fire has_ resulted 


in serious losses through the displacement of the burn- 
ing liquids by the water, the heavy streams often 
splashing the liquid about the room and upsetting the 
Too much care cannot be taken in using 
There are a great many cases 


containers. 
hose lines on such fires. 
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in the fire record where the light spray from the 
sprinklers has extinguished fires in open dip tanks, 
which effect has been largely due to the cooling power 
of the sprinkler spray, but even with sprinklers there 
is a danger of seriously overflowing the tanks. If 
hose streams are used, effort should be made to spray 
the water and confine work to cooling the building 
until the contents of the tanks burn. 


REGULATIONS RECOMMENDED 


Section 4, on quenching tanks, proceeds: 


Where a continuous process tempering machine is 
used, pumps or other means shall be provided for cir- 
culating the oil from the tempering tank to the cooling 
tank, sufficient pumping capacity and the relations of 
the speed of the machinery to be so adjusted as to 
prevent the oil rising to a temperature dangerously 
near its flash point. An automatic cooling or refrig- 
erating system arranged to regulate the temperature 
of the oil exactly is preferred. Automatic machines 
feeding hot parts to the oil preferably should be so 
arranged that they will stop automatically through 
the operation of a thermostat placed in the oil when 
dangerous temperatures are reached. 

Hot oil tanks, unless located under a very high or 
fire-resistive ceiling, should be provided with a non- 
combustible hood and tube passing to outside the build- 
ing to serve as a vent in case of fire. In some cases a 
fan may be necessary, but its use should be avoided 
where adequate ventilation otherwise can be obtained. 
Care should be taken in providing such a hood to 
minimize interference with the protection of the build- 
ing by hose streams and the hood should be slightly 
larger than the tank to shed from the oil tank water so 
applied. All such tubes should be treated as flues and 
kept well away from flammable roofs or other con- 
bustibles. 

Tanks shall not be located on or near combustible 
floors. Combustible stock and other combustible materials 
should be kept well away from them. Door sills into 
other rooms, if near, should be raised to prevent the 
flow of oil or water carrying burning oil through them, 
except that this provision may be waived when floors 
are provided with otherwise adequate drainage. Tanks 
shall be located a safe distance rem furnaces or other 
such hazards likely to flash fire to the tank or its 
vapors. 

Overflow pipe shall be provided to nang the oil ris- 
ing to a point nearer than 4 in. of the top of the tank 
and a drain should be provided at the bottom of the 
tank. These may be combined with the circulating sys- 
tem if desired or arranged independently, to drain the 
oil to a safe place. 

The inspection department having jurisdiction shall 
be consulted as to whether the valve in the drain shall 
be operated automatically with approved heat release 
devices or manually, and if the latter, whether the 
valve should be arranged for operation from a dis- 
tance. 

Inspection departments having jurisdiction shall be 
consulted as to whether standard automatic means for 
extinguishment shovld be provided and whether auto- 
matic should be cumbined with manually operated 
devices. If automatic foam extinguishing systems are 
used, they should be standard. 

An approved 40-gal. foam type extinguisher on 
wheels and other standard first aid apparatus should 
be provided. 





Natural Sodium Compounds and Borates in 1921 

The production of natural sodium compounds in the 
United States in 1921 amounted to 25,000 short tons 
valued at $894,000. This was a decrease of about 41 per 
cent in both quantity and value from the 1920 figures. 
The material was marketed as the carbonate, bicarbon- 
ate, sulphate and borate and as trona, a double salt of 
carbonate and bicarbonate. 

The production of boron ores in 1921 was approxi- 
mately 50,000 short tons valued at $1,320,000 and mar- 
keted as borax and colemanite. This represents a de- 
crease of over 58 per cent from the quantity shipped in 
1920. 
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Cleveland Meeting, National Lime Association 





Varied Technical Program Covers All Phases of Association Activities—Experience With Mount Kilns 
at Rockland, Me.—Lime Burning in Rotary Kilns—Symposium on Lime for Chemical 
Industries—Effect of Lime in Concrete—Work of the Chemical Department 





National Lime Association, at the Hotel Statler, 

Cleveland, June 13, President Charles Warner said 
that from one point of view it was fortunate that the 
industry did not comprise thousands of producers, for 
it enabled the members to get together in a way which 
would not be possible in a large organization. This 
spirit of good fellowship was manifest throughout the 
various phases of the convention activities. 

In addition to the technical program, some features 
of which are noted below, there were inspiring luncheon 
addresses by Hon. Newton D. Baker, fornier Secretary 
of War, H. Elmo Martin and George A. Coulton, vice- 
president of the Union Trust Co., Cleveland. 


I: OPENING the fourth annual convention of the 


EXPERIENCE WITH MowuNT KILNS AT ROCKLAND, ME. 


Successful operation for nearly a year has served to 
dispel the skepticism regarding the Rockland & Rock- 
port Lime Corporation’s venture at Rockland, Me. The 
battery of six continuous-discharge vertical Mount 
kilns has proved to be nearly automatic, only 10 men 
being required for 24-hr. operation—3 foremen, 3 gas 
producer tenders, 2 skip operators and 2 handy men 
(day only). It has been found possible to produce 125 
to 130 tons per day of 24 hr. with 5 kilns. 

As would naturally be expected, experience developed 
the desirability of making certain changes in the orig- 
inal plans. Some of the more important of these were 
discussed and illustrated by N. L. Rockwood, editor of 
Rock Products. 

In order to study the action of different sizes of 
stone in the kilns, the shaking grizzly has been replaced 
by a revolving screen giving four sizes. It was found 
necessary to design special bin gates to withstand 
the rough service in feeding the kiln-charging skips. 
The two suction fans on top of the kilns did not main- 
tain sufficient draft and they were temporarily speeded 
up to twice their normal capacity but are now being re- 
placed by larger fans. With these it will be possible to 
control the burning by regulating a draft damper. 

An average of 6 tons of lime is produced per ton of 
coal, including that used under the boilers. Lime is 
discharged practically cold while the flue gas tempera- 


ture is only 250 deg. C. Water used for cooling the gas 
valves goes to the boilers. 

In effect this plant is a huge laboratory for the lime 
industry, where the effects of various factors can be 
determined under operating conditions. 


LIME BURNING IN ROTARY KILNS 


Problems encountered in attempting to burn lime in 
rotary kilns were considered in a very comprehensive 
manner by Irving Warner, plants manager, Charles 
Warner Co. Because of different conditions, it is not 
possible to follow cement mill practice too closely and 
yet it is difficult to determine the proper modifications 
because of the limited number of rotary kilns in the 
lime industry. The capacity of this type of kiln is so 
great that few lime manufacturers have more than one, 
with the result that experimental work is very limited. 
With only one kiln, heat recovery systems are hardly 
profitable and the same may be said of separate 
powdered coal systems, such as are found in cement 
mills. There are on the market self-contained powdered 
coal units which could be used with a single kiln and 
it.is planned to install one of these in connection with 
the 8 x 150 ft. rotary at the Cedar Hollow plant, which 
is now using excess producer gas from the Mount kiln 
unit. 

Small stone (from } to & in.) was found to work 
best, although in order to avoid crushing the kiln is 
actually run on &- to 1li-in. stone. A constant ratio 
should be maintained between the feed and the speed 
of the kiln. For controlling the latter a variable speed 
motor may be used. The inclination of the kiln under 
discussion was j-in. per ft. but 4- to 8-in. is better, since 
a greater inclination cuts down speed and agitation of 
the charge. 

In discussion it was brought out that while silica 
brick work very well in Mount kilns, they cannot be 
used in the rotary type because of the tendency to spall, 
the high heat conductivity which would increase radia- 
tion losses and the high coefficient of expansion. 


Symposium on Lime for Chemical Industries 


Parts of the Thursday afternoon and Friday morning 
sessions were devoted to very practical and instructive 
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discussions of the application of lime 
branches of the chemical industry. 


in several 


PAPER PULP AND GLASS 


Data on the use of lime in the preparation of cooking 
acid for sulphite pulp were presented by P. A. Paulson, 
consulting engineer, Appleton, Wis. 

In liberating cellulose from wood by treatment with 
acids, many of the inorganic acids yield insoluble, dark- 
colored decomposition products. When compounds such 
as calcium and magnesium bisulphites are used, this 
difficulty is overcome, as the decomposition products 
remain in solution. Two systems are employed for 
making the cooking acid—the milk-of-lime and the 
tower. in the former, high-magnesia lime is slaked, 
made up to a 1 deg. Bé. milk of lime and saturated with 
sulphur dioxide. In the latter, high-calcium limestone 
is placed in a tower through which water and sulphur 
dioxide pass counter-currently, the cooking acid being 
removed at the base of the tower. The two bisulphites 
differ somewhat in their action. Calcium bisulphite is 
unstable when heated, forming a precipitate of calcium 
sulphite, and tends to give a harsh transparent pulp. 
The magnesium salt is more stable so that the libera- 
tion of SO, during the cooking is more gradual. The 
resulting pulp is softer, whiter and purer. For these 
reasons many mills prefer to use a cooking acid con- 
taining both bisulphites. 

R. P. Shiveley, of the Monongah Glass Co., outlined 
briefly the uses of lime in the glass industry. Constant 
physical properties are required in glass for use on 
machines, since the machines cannot allow for varia- 
tions as did the hand operators. Also producer gas is 
less uniform than the natural gas formerly used, so 
that more attention must be paid to the uniformity of 
raw materials. Limestone, quicklime and hydrated lime 
are used, the former being cheaper but more difficult 
to melt than either quicklime or hydrate. As a rule, 
high magnesia content is desirable for pressed glass 
while blown glass requires high-calcium lime. 

Causticizing problems were taken up by G. K. Spence, 
chief chemist, New York and Pennsylvania Paper Co., 
Johnsonburg, Pa. Waste of time and material is now 
avoided by testing each shipment for active CaO before 
acceptance. The lime should contain not less than 90 
per cent active CaO nor more than 14 per cent MgO or 
SiO,. Sludge is being reburned or dried for use as 
agricultural lime or whiting. 


WATER SOFTENING 


A paper by S. C. Hadden, editor of Municipal & 
County Engineering, was read by G. J. Fink. It was 
a strong plea for the centralized softening of public 
water supplies. The lime-soda ash process is about the 
only one available for whole municipalities. After- 
deposits can be eliminated if the filtration plant is 
properly designed. From data on 338 municipalities 
in Illinois, a conservative estimate of the amount of 
lime which could be used throughout the country is 
1.000,000 tons per year, which contrasted with the 
present 30,000 tons indicates a market only 3 per cent 
developed. 


TEXTILE INDUSTRY 


Opportunities for increased use of lime in the textile 
industry were indicated by Prof. Elton R. Darling, of 
James Millikin University. In boiling-out in closed 
kilns, lime has many advantages over caustic soda. It 
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gives an even boil, leaves the goods with a proper bot- 
tom for sizing and completely removes the waxy ma- 
terials by its combined saponifying and emulsifying 
action. If lime could be substituted for caustic soda 
wherever it would be advantageous to do so, it is esti- 
mated that the increased demand for lime would 
amount to about 200,000 tons a year. 


EFFECT OF LIME IN CONCRETE 


W. E. Emley, of the Bureau of Standards, summar- 
ized some very important findings on the effect of 
adding lime to concrete. Additions of 5, 10 and i5 
per cent of hydrated lime were made to the following 
concretes: 1:14:3; 1:2:4; 1:24:5; 1:3:6. Differ- 
ent amounts of .water were added and compressive 
strength and flow plotted against per cent water by 
weight. Results may be summarized as follows: If 
water is added to a given concrete, but no lime, the flow 
increases while the strength decreases; if lime is added 
but no water, flow decreases while strength increases. 
The effect depends also upon the properties of the 
original concrete and the net effect of adding both 
water and lime may be plus, minus or zero. 


INTERESTING PROPERTIES OF LIME 


Prof. F. C. Mathers, of the University of Indiana, 
made some interesting observations on the effect of 
addition agenta on the slaking time and on the rate of 
settling of hydrate. Thus, 5 per cent HCl decreased 
the slaking time from 12 min. to 4 min., while a small 
amount of sugar in the water used for slaking increased 
the time to 2 hrs. Similarly, sugar decreases the rate 
of settling of hydrate while CaCl, hastens settling. 

When hydrated lime is reburned at 840 deg. F., a 
very active form of lime results. The addition agents 
noted above are without effect upon it. It would seem 
to be very effective for the preparation of absolute 
alcohol as it combines almost instantly with the water 
in 95 per cent alcohol. 


VALUE OF RESEARCH TO INDUSTRIAL ASSOCIATIONS 


In discussing the value of research to industrial 
associations, E. R. Weidlein, director of Mellon Insti- 
tute, emphasized the fact that America now leads the 
world in the application of science to industry and that 
this is due in no small measure to the tendency away 
from the secrecy which formerly surrounded industrial 
developments. 

A centralized research laboratory maintained by an 
association is particularly valuable to the small manu- 
facturer and it also prevents much unnecessary repeti- 
tion. It should function to create improvements in 
technical processes, to disseminate the knowledge thus 
obtained and to maintain systematic co-operation 
through contact with other branches of industry. A 
fact which should not be lost sight of is that both labor 
and capital benefit from improvements in technology, 
for if a product is made cheaper the demand increases, 
while if it is made better, new markets are attracted. 


OFFICERS FOR NEXT YEAR 


The following officers were elected to serve for the 
year 1922 to 1923: President, Charles Warner, of 


Charles Warner Co., Wilmington, Del. and Philadelphia, 
Pa.; vice-president, George Nicholson; treasurer, Milton 
McDermott; secretary. and general manager, N. G. Phil- 
lips. The following division managers were appointed: 
Agricultural division, J. A. Slipher; construction divi- 
sion, W. A. Freret; chemical division, M. A. Holmes. 
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American Potash Now Said to Meet 
Government Purity Standard 

American potash is now of a degree of purity well within 
the standard set by the United States Department of 
Agriculture, according to a statement by the Bureau of 
Soils. Under the present method of producing potash at 
Searles Lake, Cal., there no longer exists the former danger 
to crops from the presence of borax in the fertilizer. 

The department has followed closely the course of 
American potash production, not only with a view to 
assisting in establishing qommercial sources of potash 
but also to maintaining a quality that would be suitable 
for use as fertilizer without fear of injury to crops. 
During the summer of 1919, the attention of the depart- 
ment was directed to injury to crops by the use of fer- 
tilizers. The injury was widespread and serious especially 
to the tobacco and cotton crops of the eastern districts 
of North and South Carolina and to the Maine potato crop. 

The discovery of the ill effects of borax led the depart- 
ment to issue an order limiting the amount of borax that 
could be present in a mixed fertilizer, unless specifically 
labeled, to an amount that would be equivalent to not more 
than 2 lb. per acre in the applications used by the growers. 
The department also forbade the sale to farmers, as straight 
goods, of potash salts containing more than 4 of 1 per cent 
of anhydrous borax. 

As originally obtained by the producers, the potash 
salts which were the cause of crop injury ranged in con- 
tent of borax from 4 to 14 per cent. Immediate steps 
were taken to improve the methods of recovery and to 
eliminate the borax as far as practicable. The results of 
the refinement of methods show that it is practicable to 
produce potash salts from the Searles Lake brine with a 
borax content well within the limit of safety set by the 
department. Analyses show that in the salts produced 
during the period 1920 to 1922 the borax content ranged 
from 0.27 to 0.50 per cent, which compares favorably with 
the content of borax in sodium nitrate. 


Bounty for Domestic Potash Agreeable 
to Producers 


Opposition from the farmers to the proposed duties on 
potash has been an important factor in inducing the Finance 
Committee of the Senate to revise further the tariff bill by 
placing potash on the free list and bringing in a proposal 
for a bounty which would offer a financial encouragement 
to the American industry equivalent to the protection 
carried in the bill passed by the House. 

Chairman McCumber, of the Finance Committee, pointed 
out that if the bounty were made effective today, nothing 
would be paid out, as he says there is no potash being 
produced domestically. Even during the height of the war 
when potash rose to $450 per ton, the maximum produc- 
tion was 54,000 tons, he pointed out. If the domestic 
production were to reach 50,000 tons a year during the 
5-year period over which the bounty would apply, bounty 
payments would not exceed $2,500,000 for the first year; 
$2,500,000 for the second year; $2,000,000 for the third 
year; $1,500,000 for the fourth year and $1,000,000 for 
the fifth year. 

The representatives in Washington of the domestic in- 
dustry seem to be entirely willing to accept the bounty 
proposal, but it is predicted in some quarters that the 
attitude of the potash producers will change. This is 
based largely on the experience with the sugar bounty. 
A direct payment of public money to an industry seems 
to arouse much greater resentment than does the payment 
of even a larger amount of tax at the custom house. 








Delay of Dye Embargo Vote Pleases Opponents 


Consideration by the Senate of the naval appropriation 
bill and debate on the policy with regard to soldiers’ bonus 
had the effect of displacing the tariff bill during the 
greater portion of the past week and as a consequence 
the vote on the dye embargo was deferred. 

There is increased reason to believe that the embargo 
proposal has the support of sufficient votes to secure its 
adoption. This practically has been admitted by its oppo- 
nents and their policy is to delay its consideration as long 
as possible in the hope that something may happen to 
make the plan less popular. 





Latest Muscle Shoals Minority Report Augments 
Growing Opposition to Ford Proposal 


Since the introduction of bills more than two weeks ago, 
emanating from the Committee on Military Affairs of the 
House of Representatives, proposing the acceptance of 
Henry Ford’s offer for the government Muscle Shoals 
properties in one case and the acceptance of the offer 
minus the Gorgas steam plant in the other, the matter of 
a Muscle Shoals policy has been uppermost in the minds 
of the majority leaders in each House. No formal an- 
nouncement has been made but it is believed that they 
oppose any vote on the proposition at this time. 

During the two weeks that members of Congress have 
had in their hands the reports of three groups within the 
Military Affairs Committee, the opposition to the accept- 
ance of the Ford offer has grown steadily. This trend was 
augmented greatly when Representative Kearns of Ohio 
brought out another minority report signed by seven of 
his colleagues on the Military Affairs Committee. This 
report assails the Ford offer in vigorous fashion. “If we 
were believers in fables, or had faith to believe in the 
pranks of fairies,” says this report, “then we might think 
Mr. Ford is the reincarnation of Alladin plus his lamp.” 


WEEKS DISPLEASED WITH FERTILIZER CLAUSE 


Emphasis is laid on the fertilizer feature of the Ford 
offer in this report. It points out the fact that Mr. Ford 
has always refused to allow himself or his company to 
be bound without qualification to the continuous manufac- 
ture of fertilizer at Muscle Shoals, provided this plant is 
turned over to him. It recalls the testimony of Secretary 
Weeks before the committee in which the War Secretary 
stated that Mr. Ford had flatly refused to guarantee to 
continue to manufacture fertilizer during the life of the 
contract. Moreover, the manufacturer let it be distinctly 
understood that he would stop the manufacture of fertilizer 
if he could not make it profitably. The report points out 
that the precise meaning of “profitably” is unknown. Be- 
cause of this frank admission and many kindred state- 
ments, continues the report, Secretary Weeks was entirely 
dipleased with the language in the so-called fertilizer clause 
in the Ford offer. Later testimony in support of the fer- 
tilizer clause does not change his attitude. 


REpPorT PoINTs OuT JOKERS IN FERTILIZER PROVISIONS 


The report acknowledges that a great part of the farm 
lands of the United States is in great need of plant food 
and that Congress would be justified in departing from its 
old policies and traveling a long way to assist in getting 
fertilizers cheaply for the farmers. It is felt, however, that 
the Ford offer is a hollow promise made to enlist the support 
of the farmers and not absolutely binding on any fact con- 
tained in the contract or existing outside of the contract. 
These statements are made and sent broadcast throughout 
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the country without regard to truth. The bold declaration 
is made that Mr. Ford will manufacture fertilizer at the 
Muscle Shoals plant and bring down the price one-half. 
Nothing is ever said that the principal business of Mr. 
Ford—should he get this gigantic plant—would be the 
manufacturing of other articles which he would be allowed 
to sell at any price that he might see fit. The only thing 
that is kept before the public is that he is to make fertilizer 
and sel] it cheaply to the farmer, only charging for himself 
a profit of 8 per cent on the production. No one has ever 
suggested how he could make fertilizers and sell them 
cheaply or what means he would employ. The bold claim 
is made and Congress and the country must take the 
statement as absolute truth or be forever condemned by this 
crowd of wicked propagandists. 

While the minority headed by Mr. Kearns points out 
the comparative advantages which would come from the 
distribution of this power by the Alabama Power Co., sub- 
ject as it is to the control of public utilities commis- 
sions, the acceptance of that company’s offer is not recom- 
mended. On the contrary, it is suggested that the govern- 
ment should complete the dams and that the Secretary of 
War should call for new bids with the understanding that 
neither of the nitrate plants is to be sold. If these were 
leased along with the dam, it is pointed out that the gov- 
ernment could exercise control and regulation. 


AGRICULTURAL INTERESTS BACK ForRD 


The American Farm Bureau Federation in a formal 
statement reiterates its statement that the acceptance of 
the Ford offer means that there will be reasonable expecta- 
tion that fertilizers will be produced at Muscle Shoals and 
delivered to the farmer for about one-half what he would 
pay for them otherwise. 

The Farm Bureau Federation, which is the largest of 
the national organizations of farmers, also denounces in 
no uncertain terms the minority report submitted by Rep- 
resentative Kearns. The statement says in part: 

“We resent the statement that the Ford offer contem- 
plates a fraud. It seems to be the familiar cry of ‘stop 
thief!’ while the selfish interests get away with the goods. 

“We have studied this Muscle Shoals project and have 
investigated it carefully from every angle. The farmer 
well knows what can be done at Muscle Shoals under the 
Ford plan and does not need the protection of self-appointed 
guardians from the big fertilizer distributing centers and 
those who represent the selfish interest groups in the 
upper eastern section of the country, a section which, 
although it raises but one week’s supply of cereal and 
meat for itself continually has undertaken to block the 
farmer in his efforts to secure cheaper food production 
and better living conditions. 

“In the matter of fertilizer production at Muscle Shoals, 
the farmers need no such experts to advise them as Hugh 
L. Cooper, who represents the du Pont interests, the Alum- 
inum Company of America and the General Electric Com- 
pany.” 

WouLD MAKE APPROPRIATION CONTINGENT ON 
ACCEPTANCE OF OFFER 

When the $7,500,000 appropriation comes to a vote in 
the House, an effort will be made to attach a condition 
that it will not become available until the Ford offer either 
has been accepted or rejected. The idea is that if the Ford 
offer is accepted, then the appropriation should be applied 
under the terms of that proposition. If the Ford plan 
should be rejected an effort will be made to condition the 
appropriation so that it may be applied under the plan 
for government operation. 





Chemical Warfare Service Granted Increase 
in Appropriation 

An appropriation of $600,000 for the Chemical Warfare 
Service for the next fiscal year was agreed upon by the 
conferees on the War Department appropriation bill on 
June 22. It will be remembered that the bill as passed 
by the House carried $500,000 for the Chemical Warfare 
Service. This amount was raised by the Senate to 
$750,000. The compromise figure of $600,000 was decided 
upon after an extended discussion. 
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Plans Maturing for Pittsburgh Meeting 
of American Chemical Society 


Preliminary plans for the Pittsburgh meeting of the 
American Chemical Society have been announced by the 
local section. It is expected that the convention will bring 
about 2,000 visitors to the steel city September 4 to 9. 

James O. Handy, director of the Pittsburgh Testing 
Laboratory, is chairman of the Pittsburgh Section of the 
Society and is actively engaged in arranging the details 





JAMES 0. HANDY 


of the meetings and entertainment features that are sched- 
uled as features of the convention. The Council meeting 
will be held Monday, Sept. 4, followed by a dinner at the 
Duquesne Club and a theater party. The first general 
meeting will be at Carnegie Music Hall on Tuesday morn- 
ing. Scientific papers of general interest to chemists and 
the public and several addresses by officials will be given. 
The general meeting will be continued in the afternoon and 
followed by a smoker at Syria Mosque in the evening. 

Divisional and sectional meetings will begin on Wednes- 
,day and will continue through Thursday. A large number 
of papers have already been scheduled for the technical 
sessions. The public meeting, which is to be held in Car- 
negie Music Hall, will be featured by the address of Edgar 
F. Smith, president of the Society. Friday will be devoted 
to excursions to industrial plants in the vicinity of Pitts- 
burgh. Plans are also under way for social features and 
entertainment of visiting ladies. 

A novel event which is scheduled in connection with the 
convention is the installation of a chapter of Iota Sigma Pi 
composed of about 50 women chemists. This group, each 
member of which is following chemistry as a profession, 
has applied for a charter and expects to be installed at 
that time. 


Water Pollution Conference to Be Called 


An international conference of maritime nations to con- 
sider means for prevention of the pollution of navigable 
waters by oil burning steamers is provided in the bill 
recently passed by the Senate. The bill, which is now 
before the President for his signature, authorizes the Chief 
Executive to call the conference.. 
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Manufacturing Chemists’ Association 
Fiftieth Annual Meeting 

The Manufacturing Chemists’ Association of the United 
States celebrated its golden anniversary at its recent annual 
meeting held at the Whitehall Club in New York City on 
June 16. The salient features of the business to be ccn- 
ducted were the election of officers and the reading of 
Chairman Henry Howard’s comprehensive report of the 
Executive Committee. This report outlined the action 
taken by the association on important legislative matters, 
such as the pending tariff and the proposed American 
valuation feature, the revival of the German patent treaty, 
the soldiers’ bonus, and the bill to prohibit commercial 
bribery. The co-operation with such agencies as the 
Chemical Foundation, the Industrial Conference Board and 
National Foreign Trade Council was reviewed in the com- 
mittee’s report. 

The report also contained the first public announcement 
of the association’s negotiations with Secretary Hoover in 
connection with the publication of production statistics. A 
committee composed of President Charles L. Reese, Henry 
Howard and W. H. Nicholls Jr. had gone into the matter 
very thoroughly and concluded that the compilation of the 
information sought would entail considerable work and 
expense to the manufacturers and would more than nega- 
tive any possible good coming from their publication. This 
was explained to Mr. Hoover and the project was aban- 
doned. 

The officers elected for the coming year are referred to 
under “Personal.” 


Chemical Exposition Back to Grand Central 
Palace This Year 

Owing to the fact that the project to turn the Grand 
Central Palace, New York, into an office building has been 
abandoned, the Eighth National Exposition of Chemical 
Industries will again go back to its original home at the 
Palace when it is held this year during the week of Sept. 
11. Last September the proposed plan of remodeling the 
Palace forced the Chemical Exposition to seek other quar- 
ters. The only other building, large enough and suitable 
for the purpose, which was available in New York was the 
Eighth Coast Artillery Armory. 

The central location of this year’s exposition, combined 
with the fact that the chemical industry is once again looking 
upward after a slump of eighteen months, is the basis for 
laying plans to accommodate a record attendance. Con- 
servative estimates place the number of exhibitors who 
are expected to display their goods at the Exposition this 
year at a minimum of 450. 
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WILLIAM P. ALLEN, assistant general manager of the 
Cellulose Products Department of E. I. du Pont de Ne- 
mours & Co., Wilmington, Del., has been appvinted gen- 
eral manager to succeed R. R. M. Carpenter, vice-presi- 
dent of the company, who has been acting in this capacity 
during the reorganization period since last October and 
who will retire from the office on June 30. 

ALFRED CoTTON BEDFORD, chairman of the board of direc- 
tors of the Standard Oil Company of New Jersey, had con- 
ferred upon him the honorary degree of Doctor of Laws at 
the commencement of the University of Pittsburgh on June 
14. This honor was bestowed upon Mr. Bedford in recog- 
nition of his activities in the development of the American 
petroleum industry and for his foresight in the encourage- 
ment of the application of scientific research. 

Prof. WILLIAM L. DEBAUFRE, chairman of the department 
of mechanical engineering of the University of Nebraska, 
is spending the summer in Washington as a member of 
the technical staff of the Bureau of Mines cryogenic labora- 
tory. 

C. R. DELONG, chief chemist of the U. S. Tariff Commis- 
sion, has been selected to head the new chemical division of 
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the Bureau of Foreign and Domestic Commerce, Department 
of Commerce. It is understood that the division will com- 
mence its work on Aug. 1. 

Dr. Evsert C. LATHROP of Wilmington, Del., will shortly 
sever his connection with the du Pont company, where he 
has been manager of the standards division of the chemical 
department, and will join the organization of Samuel P. 
Sadtler & Son, Inc., as vice-president and treasurer. The 
arrangement will be effective on July 1. 

PauL W. LITCHFIELD, vice-president and factory man- 
ager of the Goodyear Tire & Rubber Co., Akron, Ohio, has 
sailed for Europe, to be absent on business for about 7 
weeks. He will make a survey of current conditions in 
the industry in England, Scotland, Belgium, France and 
Germany. 

TILLMAN D. LYNCH, an engineer with the Westinghouse 
Electric & Manufacturing Co., has received the nomination 
for the presidency of the American Society for Steel 
Treating. 

CHARLES L. REESE, of the du Pont Company, was elected 
president of the Manufacturing Chemists’ Association, New 
York, at the annual meeting held at the Whitehall Club, 
June 16. C. WiLBuR MILLER, of the Davison Chemical Co., 
was elected vice-president; M. C. WHITAKER, of the U.5. 
Industrial Alcohol Co., second vice-president; S. W. 
WILbER, of the Merrimac Chemical Co., treasurer, and JOHN 
I. TrERNEY, of Washington, D. C., secretary. 

Dr. J. W. TURRENTINE, formerly director of the experi- 
mental kelp-potash plant of the U.S. Department of Agri- 
culture at Summerland, Calif., has obtained a furlough 
from the department for 6 months to act as consulting 
chemist for the U. S. Kelp Products Corporation, the newly 
organized concern which has purchased the government’s 
plant and is now proceeding with the manufacture of kelp 
products. 

Epwarp R. WEIDLEIN, director of the Mellon Institute of 
Industrial Research of the University of Pittsburgh, 
addressed the fourth annual convention of the National 
Lime Association, June 16, on “The Value of Research to 
Industrial Associations.” The convention was held in Cleve- 
land, Ohio. 

W. Woopwarp WILLIAMS, formerly of Pittsburgh, Pa., 
has been elected vice-president of the Titan Iron & Steel 
Co., Inc., Newark, N. J. 

E. G. Ziges of the Geophysical Laboratory, who expected 
to spend this summer in Hawaii investigating the gases 
from the volcanic eruptions there, has returned to Wash- 
ington. Plans for the trip were materially changed because 
the expected lava flows from Kilauea did not materialize 
and the lava is now receding rapidly in the crater. 

Recent appointment to industrial fellowships in the Mel- 
lon Institute of Industrial Research of the University of 
Pittsburgh include the following: E. R. Clark (B. A. Yale) ; 
H. E. Dietrich (A. B., Kansas); Mare Darrin (B.S. and 
M.S., Washington); O. B. J. Fraser (B.S., Queen’s Uni- 
versity); A. W. Harvey (B.S., Syracuse; M.S. and Ph. D., 
Pittsburgh); C. R. Texter (B.S., Pennsylvania State); and 
B. B. Wescott (B.S. and M.S., Pittsburgh). 
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WILLIAM G. Gries, of Scarsdale, N. Y., one of the 
founders of the Ajax Rubber Co., Trenton, N. J., and former 
president of the company, died suddenly at his home, June 
13, aged 64 years. He was actively connected with the com- 
pany from its inception in 1908 until 1918, when he retired 
to give his services to the government during the war 
period. He is survived by his wife and six children. 

JOHN CRAIG HAVEMEYER, of Yonkers, N. Y., retired sugar 
refiner and well known throughout this industry, died at his 
residence, June 8, in his ninetieth year. He began in the 
sugar-refining business at the age of 21, and later was 
associated with his brother in the firm of Havemeyer & Co., 
with refinery at Greenpoint, L. I. He retired from active 
business in 1880 on account of poor health. 
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The Coal and Coke Situation 

As the coa! strike enters its thirteenth week, a few of the 
consuming industries are beginning to show a little more 
interest in the trend of production at the mines and in the 
marketing situation as it affects existing stocks. With this 
in mind a study has been made of the current production 
statistics being issued by the U.S. Geological Survey and 
of the market analyses appearing in the weekly issues of 
Coal Age. Barring the recent strife and uprising in the 
Illinois mines, it would appear that at the present time 
most interest is concentrated in the constantly recurring 
rumors of an early settlement in the bituminous coal fields. 
Most of these rumors are apparently founded on the belief 
that important interstate negotiations are likely to occur 
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the last week of May. The June 19 figure represents an 
average mine price of $3.31 per ton, a drop of 13c. from 
that of the preceding week. 

The Geological Survey’s estimates of the average total 
production of bituminous coal is shown in the accompanying 
chart from Jan. 1 to June 17, 1922. During the eleventh 
week of the strike (June 12-17) production was expected to 
show a decrease from the 5,078,000 net tons produced during 
the tenth week. Present production is compared with that 
of a year ago in Table I. 

The anthracite situation remains unchanged; production 
continues to be practically nil. In the tenth week of the strike 
(June 3-10) the output was limited to 253 cars, all of which, 
so far as reported to the Geological Survey, was steam coal 
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lake demand, calling for as much as a million tons a week 
for 15 to 20 weeks. Aside from this situation, however, 
Coal Age is of the opinion that “the condition of the country 
with respect to bituminous coal on July 1 will not be far 
from what may be described as normal with respect not only 
to production and distribution, but also as to stocks.” 

The most potent influence as regards the market is the set 
of “reasonable” prices established by Secretary Hoover. 
These are generally regarded as a bulwark against prohibi- 
tive prices, but it is interesting to note that in most districts 
the coal market has been so inactive that prevailing prices 
are substantially less than those which Mr. Hoover holds to 
be adequate and satisfactory. The Coal Age index of spot 
bituminous prices stood at 274 on June 19, as compared with 
284 on June 12, 255 on June 5 and slightly over 300 during 
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The minor price changes in the chemical market during 


the past week have had but very little effect on the index 
number. Slightly higher prices were noted for ammonium 
sulphate, barium chloride, copper sulphate and crude 
potassium carbonate. Refined glycerine was the only one 
of the index commodities for which a lower price was 
being quoted. 











of May 27 production had been reported to be 97,000 tons. 


Bypropuct CoKE PRODUCTION 


Production of byproduct coke continues to increase 
despite coal strike conditions, thus reflecting the improved 
business conditions in the metallurgical industry. In May 
over 2,500,000 tons of byproduct coke was produced. 








TABLE I—ESTIMATED UNITED STATES PRODUCTION OF 
BITUMINOUS COAL (IN NET TONS) 


——Total Bituminous, Including Coal Coked ——~ 
1922 1921 


"Calendar Year 





Calendar Year 


Week to Date Week to Date 
May 27.. 4,889,000 162,498,000 8,166,000 158,706,000 
Daily average. . 815,000 1,305,000 1,361,000 1,275,000 
June 3.. 4,616,000 167,114,000 6,835,000 165,541,000 
Daily average....... 769,000 1,280,000 1,330,000 1,277,000 
June 10 5,078,000 172,192,000 8,010,000 173,551,000 
Daily average 846,000 1,261,000 1,335,000 1,280,000 











Thus the total coke output in May was a trifle under 
3,000,000 tons. In this connection it is particularly inter- 
esting to note that the byproduct coke output of May is 
practically equal to the average monthly output in 1920, 
the year of maximum production. 

In commenting on byproduct coke activities during recent 
months, the Survey makes the following statement: 

This increasing activity in the coke industry means 
an increased demand for coal. In the month of May 
approximately 4,326,000 tons of raw coal was con- 
sumed in coke ovens. In comparison with the monthly 


average for 1921, this is an increase of 38 per cent. 
But it is still 32 per cent short of the 1920 average. 
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Mexican Petroleum’s Spectacular Rise 


During the week ended June 22 a series oi spectacu ar 
advances in the stock of the Mexican Petroleuin Co. brought 
its quotation up to 186 as compared with 133 on June 15. 
This phenomenal jump of 53 points in one week is generally 
attributed to a professional attempt to crowd out short 
holdings. 

Officials of the New York Stock Exchange on June 23 
ordered an investigation of the trading in this stock, 
requiring each member of the Exchange to render an 
account of his position in respect to this corporation’s stock. 
The investigation failed to show evidence of any concerted 
attempt to corner the market, but it did resu!t in a reaction 
which caused the stock to fall off about 10 points. 

It is rather interesting to review the developments which 
might naturally have been expected to favor this stock. A 
week ago announcement was made of settlement with Huerta 
of the Mexican financial problem. This was followed by a 
tentative agreement over future development work in 
Mexico and finally by the corporation’s annual report, 
which was made public June 22. This statement showed 
1921 earnings of $12,540,684, or $26.82 per share on common 
stock, the best in the corporation’s history. 





The Trend of Prices for Laboratory Apparatus 


A most interesting study of price tendencies, particularly 
as related to laboratory apparatus and supplies, has been 
prepared by S. L. Redman, of the Central Scientific Co., 
and is published in the June number of The Chemical Bul- 
letin. By taking as concrete illustrations eight staple items 
of laboratory supplies such as a No. 0 evaporating dish, a 
250-c.c. Griffin beaker, a 400-c.c. Florence flask, etc., the 
author was able to show that the average retail prices for 
these items in 1919 reached a peak of 50 per cent above 
the pre-war year of 1913 and that the present level is 
about 38 per cent above the pre-war. This is to be com- 
pared with Dun’s index of prices for all commodities, which 
had a 1919 peak 95 per cent above the 1913 level and is at 
present about 33 per cent above pre-war. 

The prices for these items in 1913, 1919 and May, 1922, 
have been compared with the prices for foreign-made sup- 
plies in the following table: 


—- May, 1922 — 

American German 

Item 1913 1919 Made Made 
Evaporating§dish, No. 0.... $0.19 $0.24 $0.24 $0.35 
Griffin beaker, 250 ¢.c.... 22 25 .25 25 
Florence fiask, 400 c. c. .24 27 27 32 
Cylindrical graduate, 100 c.c .50 63 .60 89 
Thermometer, 110° C........... .80 «1.20 1.10 1.10 
Bunsen funnel, 3 in.. 18 43 35 38 
Soxhlet extraction apparatus, 100 c.c.... 2.70 3.85 3.80 4.00 
Bunsen burner. 22 45 35 2.15 


In order to make fair comparisons between the prices 
of foreign-made and domestic-made apparatus correspond- 
ing grades were selected from prominent American and 
foreign brands. Thus for this purpose, the following brands 
were assumed to be of equivalent grade: Royal Berlin and 
Coors porcelain dishes, Jena and Pyrex beakers and flasks, 
Siebert & Kuhn and Taylor thermometers, and Greiner & 
Friedrichs and Kimble funnels. 

In outlining the present situation, as wei! as the probable 
future trend of prices, Mr. Redman summarized his remarks 
as follows: 

“There has been a continued downward trend in the price 
of laboratory supplies during the past 18 moths, except in 
those staple lines of glassware and porcelain the prices of 
which remained stationary during the war and post-war 
period of rising costs. Prices will probably continue to 
recede gradually throughout a period of years until the pre- 
war level is reached. Special instruments, whose cost of 
development was very high, were introduced at rather high 
prices and, as the process of manufacture has been per- 
fected, generous price reductions have been made. No im- 


mediate relief is to be expected from the importation of 
German goods, since the difficulties experienced by German 
manufacturers with raw materials purchased with a 
depreciated currency, with restricted fuel supplies and labor 
troubles combine to make prices higher than those of the 
corresponding grade of American-made materials.” 
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The New York Market 


NEw York, June 26, 1922. 

The chemical market during the past week showed signs 
of irregularity, with the demand in most instances for 
specialties. One of the outstanding features in the week’s 
trading was the firmer tone displayed in prussiates. An 
improved demand was also noted for sulphate of ammonia 
from the Far East and for caustic soda from several 
foreign countries. Prussiate of soda has shown a strong 
tendency to recover from its recent slump and prices 
gained lc. per lb. during the latter part of the week. Cop- 
per sulphate continued along the same steady lines, with 
spot stocks exceedingly light and prices firmly maintained. 
Yellow and red prussiate of potash are quoted higher 
because of the pronounced scarcity. Tartaric and citric 
acids are moving as usual at this season and prices are 
quoted fractionally higher on both items. 


GENERAL AND SPECIAL CHEMICALS 

Acetic Acid—Commercial 28 per cent is being quoted at 
24@2ic. per lb. by producers, with the demand only moder- 
ate. Glacial is held at 84@9c. per lb. by second hands. 
Competition in the higher grade is much keener for passing 
business. 

Ammonium Sulphate—Export inquiry has contributed to 
the better demand and prices among leading dealers were 
held around $3.30@$3.40 per 100 ib., f.a.s. New York. 

Carbonate of Potash—The 80-85 per cent calcined, on 
spot, is reported firmer and prices were quoted on the basis 
of 5@5ic. per lb. by prominent importers. Business in this 
product has been rather quiet during the past few weeks. 

Caustic Soda—Quotations for 16 per cent solid, standard 
branch, are named around $3.80@$3.85 per 100 lb. f.a.s. 
New York. Export inquiries are showing increased propor- 
tions and leading factors are of the opinion that business 
will show a marked increase in volume in the very near 
future. Domestic resale is quoted at $3.75 per 100 lb. 
Contracts remain quotably unchanged. 

Chlorate of Potash—Imported material has been offered 
rather freely at 64@6%c. per lb. Domestic makers continue 
to name &c. per lb. f.o.b. works and are holding firm at this 
level. 

Chloroform—Producers have reduced prices on U.S.P. 
goods in quantities of 50 lb. to 25c. per lb., drums extra. 
Small lot containers are quoted at 284@32c. per lb., depend- 
ing upon size. 

Citric Acid—The general condition of this market has 
shown a noticeable improvement with the coming of the 
hot weather. Some large sales were reported at 45c. per Ib. 
Lesser quantities were held around 454@46c. per lb. 

Prussiate of Potash—Several sales of yellow prussiate 
were recorded at 324c. per lb. Goods due to arrive from 
abroad were offered at 31@3lic. per lb. The market dis- 
played a much firmer note and demand was quite active. 
The red variety was in exceedingly light suppiy at 90@95c. 
per lb. 

Prussiate of Soda—Prices during the week have shown 
a net advance, and 22c. per lb. was named as the low fig- 
ure. Several heavy arrivals of imported material were 
reported during the week, but these apparently had no 
effect on quotations. 

Tartaric Acid—Crystals are quoted at 294c. per lb. and 
powdered at 30c. Domestic makers continue to quote 30c. 
per lb. 

Zine Sulphate—Producers report a regular demand from 
the paint trade and quote carlots at 29c. per lb. Smaller 
lots are named around 3@3ic. per lb., depending upon 
quantity. 

VEGETABLE OILS 


Cottonseed Oil—Trading in the various grades was lim- 
ited and prices were somewhat irregular. 

Linseed Oil—During the early part of the week prices 
were rather weak and sales were reported down to 80c. 
per gal. The latter part, however, brought the market 
to a firmer position and leading crushers advanced their 
prices to 82c. per gal. The general inquiry was quiet, with 
the larger consumers content to watch for further devel- 
opments. English oil displayed a firmer tone and quota- 
tions were heard around 764c. per gal., duty paid. 
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The Iron and Steel Market 


, PITTSBURGH, June 23, 1922. 

The steel] market has grown still quieter in the past week 
as to the total tonnage turnover, while prices in a general 
way have shown a stiffening tendency. 

The decrease in the tonnage turnover represents a con- 
tinuance of the trend that has been seen since April, which 
was the high month for sales, and may perhaps be attrib- 
utable solely or chiefly to the near approach of the mid- 
summer season and the resulting dull market for steel. 

It is no new experience for the steel market to appear 
to grow firmer as it becomes less active. The point is that 
when there is a heavy turnover the sales are chiefly for 
extended delivery, at basis prices. When forward buying 
decreases in volume the buying for early delivery is forced 
into prominence. The prompt prices contain delivery pre- 
miums, but the appearance is that of higher prices being 
paid on an average. 

STEEL PRICES 


The American Sheet & Tin Plate Co. has opened its sheet 
order books for August and September at former prices, 
its opening on June 2 having been for July only. The prices 
are those that became effective early in April, there being 
an advance of $3 a ton at the time, and are as follows: 
Blue annealed sheets, 2.40c.; black sheets, 3.15c.; galvanized 
sheets, 4.15c.; automobile sheets, 4.50c. 

The incident is an important illustration of what has 
come to be recognized as the Steel Corporation’s policy to 
hold its prices substantially at the present level, since 
advances occurred earlier in the year in the lines that were 
selling at unreasonably low levels on the basis of production 
cost. In the majority of lines, including sheets, so many 
independents have been quoting advanced prices that it 
would have been entirely feasible for the corporation to 
establish higher levels. 

The finished steel market is quotable as follows: Bars, 
shapes and plates, 1.60@1.70c.; hoops and bands, 2.40@ 
2.50c.; wire nails, $2.40@$2.50; blue annealed sheets, 2.40@ 
2.50c.; black sheets, 3.15@3.30c.; galvanized sheets, 4.15@ 
4.30c.; automobile sheets, 4.50@4.75c.; tin plate, $4.75; 
standard steel pipe, 71 per cent basing discount. 

Production of steel ingots continues at a rate of about 
39,000,000 tons a year, against rates of about 35,000,000 
tons on April 1 and 20,000,000 tons in December. On the 
whole there has been a slight trend toward an increase in 
the past week or two. The Carnegie Steel Co. has blown 
in a third furnace at the Farrell plant, giving it thirty- 
eight furnaces in operation against thirty-four on April 1, 
while its ingot production is at fully 77 per cent, against 
an average of not over 70 per cent in the second half of 
March and during April. 

The strike at the union coal mines shows no visible 
change. In the Connellsville region the return of sym- 
pathetic strikers to work in the past 10 days has been 
sufficient to make a decided increase in coal production, 
while until recently the gains in the number of workers 
were scarcely more than enough to show positively that the 
strikes were not gaining ground. Doubtless on the whole 
the steel industry has drawn largely upon its stocks of 
coal, but it certainly exhibits no signs of being forced to 
reduce its operations in the near future. 


ORE, IRON AND COKE MARKETS 


Open market transactions in Lake Superior iron ore have 
been light since the season opened a fortnight ago, the 
chief business being between producers and consumers hav- 
ing more or less joint ownership. Producers expect to sell 
little if any ore to Eastern furnaces for the season, because 
at $5.05 f.o.b. Lake Erie dock for Mesabi non-bessemer ore 
the cost to Eastern furnaces is computed at $7.07 per ton, 
or 13.728c. per unit, while foreign ore is quoted at 10.5c. 
per unit delivered and could probably be bought for less. 

The pig iron market in Pittsburgh and the valleys has 
been very quiet in the past week. Consumers are showing 
greater power to stay out of the market than was expected. 
The iron foundries are far from busy, while the steel works 
that do not produce iron have not been selling their product 
far ahead. Buyers expect a downward readjustment in 
pig iron prices when coke becomes less scarce. The market 
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is largely nominal at former quotations, $25 for bessemer 
and basic and $24@$25 for foundry, f.o.b. valley furnaces. 

Not enough Connellsville furnace coke is moving to make 
a regular market. Miscellaneous consumers, other than 
blast furnaces, are occasional!y forced to buy, paying, say, 
$7.50 for standard grade, while high-sulphur coke is obtain- 
able at $7. Foundry coke is selling in a limited way at 
$8@$8.50. 





The St. Louis Market 


St. Louis, Mo., June 22, 1922. 

We wish to confirm our previous reports that there is a 
continual steady increase in the amount of business being 
transacted in the industrial chemical market in this local- 
ity, and the summer lull which is usually expected at this 
time has not as yet appeared. We do not believe there 
will be any great slackening off of business during the 
summer period for reason that buying is stili being done 
on a conservative basis with a quick turnover in mind, but 
it is true that buyers are more confident today than a year 
ago, and are more liberal in placing their requirements. 
While some few chemicals on the list, particularly the 
alkalis, showed a decided weakness the majority were very 
firm and in many instances were stiffened. 


ALKALIS 


Caustic soda has shown a slight weakening since our last 
report and regular prices are now being shaded on large- 
sized orders. Carload business is increasing somewhat and 
it is in this class of buying where price shading is most 
evident. Soda ash is being offered as low as $2.25 in barrels 
in lots of 5 to 10 bbl. In the main, however, the nominal 
price of $2.40 in 5-bbl. lots with a 20c. differential is being 
maintained. Sodium bicarbonate is very unsteady and, as 
put by one jobber, is being sold for whatever it will bring. 
$2.25 in 5-bbl. lots seems to be about the average price. 
Sal soda is apparently somewhat of a drug on the market. 
As low as $1.65 cwt. in barrels has been reported. 


GENERAL AND SPECIAL CHEMICALS 


The heavy commercial mineral acids are showing a de- 
cided improvement with prices stiffening in some directions. 
The demand from the fertilizer trade is very good while 
that from steel mills has fallen off. Carbolice is in good 
demand with prices firm. Spot stocks of citric acid are 
still very scarce and the demand this season is no greater 
than last, and for the present we do not believe there will 
be any advance in price. Phosphoric acid is moving in a 
good way with fairly large sales reported. White arsenic, 
powdered, remains the same in price at Tic. per lb., f.o.b. 
St. Louis, but the market has stiffened considerably with 
a very good demand coming from the insecticide manufac- 
turers. Carbon bisulphide has been moving very briskly 
since our last report and the demand should continue, as 
we are now in a season when this article will be used very 
extensively as an insecticide. Carbon tetrachloride is hold- 
ing its own both in price and demand. Chloroform is very 
weak and manufacturers have found it necessary to make 
a further reduction of 5c. per lb. Glycerine has finally 
responded to prophecies and has declined to 124c. per lb. 
in drums with the usual differential on cans. Contracts 
with protection are being offered at 15c. There has been 
an unexpected demand for lithium carbonate for export and 
some good-sized orders have been reported. Potassium 
cyanide stocks are very limited and the demand has been 
from usual channels. Sodium fluoride is not moving as 
freely as should be expected. Zine spelter has stiffened a 
few points and is now being quoted at $5.35@$5.40 per 
100 lb. in carload lots, f.o.b. St. Louis, while the sulphate 
remains the same in price as well as demand. 


VEGETABLE OILS AND NAVAL STORES 


Castor oil remains firm at 129c. in 200-gal. lots with an 
advance of 1c. for less quantities. Demand is good with 
a large volume movement. Linseed oil has shown some 
weakness with a decline from $1.07 to 97c. basis raw oil. 
With the prospective tariff pending this price decline was 
hardly expected. Turpentine is holding its own very nicely 
having maintained its position around the dollar mark 
consistently for the last month. 
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June 28, 1922 


Acid, qoute. 28 per cent..... : 
Acetic, 56 per cent..... 100 Ibs. 
Acetic, glacial, 99} pe: cent, -eurboye, the 


Boric, crystals.......... Ib. 
Boric, powder.......... . lb. 
Siadknaeéeees A 50 Ib. 
NS EE 100 Ib. 
Hydrofluoric, 52 per cent..... : Ib. 
tic, 44 per cent tech.. Ib. 
Lactic, 22 per cent tech........... Ib. 
Molybdic, ES PERE Ib. 
Muriatic, 20 ae. “(see hydrochloric) . 
PEEL nese pteceenise panes Ib. 
Nitric, 42 deg....... (abveviebedes z 
Oxalic, crystals.... Ib. 
Phosphori ic, 50 per cent solution... . Ib. 
ee EN a a a ig cs "Ib. 
Pyrogallic, resublimed...... oe 
Sulphuric, 60 deg., tank cars... . ton 
Sulphuric, 60 deg., drume......... ton 
Sulphuric, 66 deg., tank cars...... ton 
Sulphuric, 66 deg., drums......... ton 
Sulphuric, 66 deg., carboys.. ton 
Sulphuric, fuming, 20 per cent (oleum) 
tank cars... .. ton 
‘Sul —— fuming, 20 per cent(oleum) 
rums ton 
Sulphuric, furni ing, 20 per cent(oleum) 
carboys. .. sk e6ace .ton 
Tannic, U.S ts casucoaias ke Ib. 
y PRES aan ra Ib. 
Tartaric, imported crystals. . Ib. 
Tartaric aci pees. powdered . Ib. 
‘Tartaric acid, domestic......... Ib. 
‘Tungstic, per Ib. of WO. : Ib. 
Alcoh OL ethy} (Cologne spirit) .. . gal. 
Alcohol, methyl (see me thanol) .. 
Alcohol, denatured, 188 proof No. i gal. 
Alcohol, denatured, L 


188 apeade No. 5 
Alum, ammonia, lump... , 

Alum, povash, lump 
Alum, chrome lump... . 
Aluminum sulphate, commercial 
Aluminum sulphate, iron free. . . 
Aqua ammonia,26 deg. ,drums(750 Ib.) Ib. 
Ammonia, inhydrous,cyl.( 100-150 Ib. Ib. 


"100 Ib. 
Ib 


Ammoniim carbonate, powder...... Ib. 
Ammonium nitrate................. Ib. 
Amylacetato tech.................. ‘al. 
Arsenic, white, powdered............ fb. 
Arsenic, red, —- ahi nah acer te WO Ib. 
Barium carbonate.............. Ib. 
ii ck ace ceeacewae 


Barium dioxide (peroxide) 





CC PERE 
Barium sulphate (precip. ) epee a Ib. 
Blane fixe, dry. . Ib. 
Blanc fixe. pulp SBS oe 
Bleaching powder.............. 100 ee 
Blue vitrto que copper sulphate).. 

Mics Ga Meth ud cod pent baneledssh« 
Brimstone (see sulphur, roll).......... 
PS odibantetotd 000s dees éna'e Ib. 
Calcium acetate................ 100 Ibs. 
 — = aaa ees Ib. 
Calcium chloride, fused, lun i pedenees ton 
Calcium chloride, granula iepeenses Ib. 
Canaan POTOREED. «oc. cgcccccccces Ib. 
} ae od phosphate, tribasic - 
Carbon bivulphide................ -Ib. 
Carbon tetrachloride, drume.......... Ib. 
Carbonyl. chloride, (phosgene). . Ib. 


Caustie potash (see potassium hydroxide) 
Caustic soda (see sodium hydroxide).. 


k, precip.—domestic, light 
Chalk, precip —domestic, heavy... 
Chalk, precip.—imported, light Ib. 
Chlorine. gas, liqu id-cy linders( 100 Ib. ) = 
SP nths pacecticssncckpeeed 
Rn cncadsensdéanteseui ib 
Cn tetanus de ctakeubigked«est ton 
Copper carbonate, green Penee. Ib. 
oaee ee. powers aus eg 

sulphate, crysta is mbinéeee 

SS ok an Daan eine dan Ib. 


Epsom salt (see ~~ amebe sulphate).. 

Ethyl acetate com 

et Fam pure (acetic ether, 98% 
to | 


f 


— eart , f.0.b. mines. _.. net ton 
eart ported powdered-net ton 
Fusel oil, ref.......... = caeeen sas gal 
Fusel oil, 0 Ree gal 
Glauber’s - (see sodium mee. 
Glycerine . drums extra... . Ib. 
Iodine, ~~ cate causneukass Ib. 
Ch Ulbncctd wens canes Ib. 
EE ints onc cpatigsekenen Ib. 
Lead arsenate, powd................ Ib. 
i £16060 08 sa 6oteewe is on Ib. 
ih biktncebedunhea tenes} Ib. 
Magnesium carbonate, technical... .. Ib. 
a sulphate, U.S. P..... 100 Ib. 
jum ee. technical 00 Ib. 
i ea pAUSS GOS 606065000008 gal. 
Methanol, 9 Seite nabesneteeouaee gal. 
Nickel salt, double... Ib. 
ae single... : ates 0 Ib. 
see carbonyl c "aheee 
I  civctdccsectabecenss Ib. 
Phosphorus, yellow................. Ib. 
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General Chemicals 


CURRENT WHOLESALE PRICES IN NEW YORK MARKET 
Less Carlots 


Carlots 
F.o.b. N.Y 
$0 09 - $0 094 
225- 250 
5.00 - 5 25 
850- 9.00 
W- 1} 
We 11} 
‘110 - 1.20 
We oh 
09j3- 10 
04- .043 
3.00- 3.25 
“b- 
06}- 06 
a= 06 
08 08} 
2- .& 
9 50 - 10 00 
12.00 - 14.00 
15.00 - 16 00 
19.00 - 20.00 
19.00 - 20.00 
22 00 - 22.50 
31.00 - 32.00 
" @- 
“o3a- °° “039 
th 
150 - 1.65 
02)- 023 
064-07 
.30- .30 
07 - 073 
06 - .06) 
"107-073 
.12= .125 
1 @B- 
95.00 -100.00 
DW- .21 
07- 07 
04 - 04 
04 - 04) 
45.00 — 55.00 
1.60 - 1.75 
“"'053- 052 
- Sa 
1.75- 2.00 
‘044-043 
24.00 - 24 50 
Ol4- =. O18 
-094- 10 
“tee > ae 
034-03 
044-05 
05 - 054 
20 00 - 22 00 
9- 2 
6.25 - 6 40 
*** Oa3- 083 
16.00 - 17.00 
30.00 - 32.00 
iin” oe 
“"'072- "" .08 
/08}- .083 
2.50 - 2.60 


F.o.b. N.Y 
$0 38 - $0 40 
097- 
2.55 - 3 00 
5 30- 5 50 
50- 9.75 
ma- 12 
1}- =. 124 
45 - .46 
125- 1.70 
W- 42 
Wj- 12 
044- 05 
330- 375 
063- .07 
07 - 07% 
143-15 
I 094 
2i- .3 
1.65 = 1.75 
20.50 - 21.00 
23.00 - 24.00 
33.00 - 34.00 
0- .75 
4- 19 
29- .29% 
29%- 30 
is - 9 
100- 1.10 
4.75- 4.95 
126 - °° .39 
.26- .30 
[04 - .043 
043-05 
06- 065 
1.70- 2.25 
‘03 - 033 
07}- 08 
30i- 31 
.07}- .08 
063- 073 
2.00 - 2 25 
073- .08 
12h- 13 
04}- 05 
105.00 -110.00 
.) oe 
074-08 
044-043 
1.85- 2.50 
06 - "063 
:28j- 35 
05 - "054 
24.75 - 27 00 
02- 02% 
140- 150 
15- 16 
79- 83 
07 - 073 
10j- 12 
60- .75 
053- 06 
25- 932 
200- 2.10 
23.00 - 30 00 
203-29 
58- .60 
6 45 - 665 
.234- 25 
60- .65 
-90- .95 
08]- 09 
225- 265 
1.40- 1.50 
144-148 
4.20- 425 
12- 8 
om «8 
13}- 114 
15- .20 
.08]- .09 
09 - 094 
2.65 - 2.85 
1.00 - 1.80 
57- .58 
59 - .60 
1 
=) 2 
40- | 45 
- .35 
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Carlots Less Carlots 
F.o.b. N.Y. F.o.b. N.Y 
Potassium bichromate. . Ib. .093- .10 10g- 0 
Potassium bromide, granular.. a. sean @ secas . Coe S 
Potassium carbonate, U. 8. _ aieeaean Ib’ W- 12 13- 16 
Potassium te, 80-85%, lb. 05 = .05 .05j- 06 
Pctassiu:n chlorate powdered s and ‘crystals Ib. .06}- .07 .974- .08 
Potassium cyunide...................- b ae eo .45 50 
Potassium hydroxide (caustic potash) .100 Ib. 5.75 = 6.00 6.25- 6 Sy 
nc trench 2 sede erese' gees * vaenee 3.20 = 3.35 
A nic cs ynedeseceevesss Ib. .053- .06 07 = .08 
Potassium permanganate............... Ib. 4- .4 .14}- 1154 
Potassium prussiate, red. ... Ib. ' rane .90- .95 
Potassium prussiate, yellow. a Ib 324- .33 334- 34 
Rochelle salts (see sodium potas tartrate).... .....  ... as. gees ” ames 
Salammoniac, white, granular . Ib. .06]- .07 -073- .08 
= gTay, granular 07}- .08 .084- .08) 
tS cet eS us ole Ride ae 100 Ib. 1.20 - 1.40 1.45 - 1.60 
Salt oe Se MIMS Ee ton 20.00 -25.00 ...... ~ 
Soda _ light, 58 per cert flat, bags, 
contract......... 100 Ib 1.65 - 1.70 2.00 - 2.25 
Soda ~~ light, 58 per cent flat, bags, 
resale. ..... 100 th 1.80 - 1.90 1.95 - 2.40 
Soda ash, dense, in bags, resale... ... 100 Ib 1.90 = 1.95 2.00 - 2.50 
Sodium acetate... ve l .054- .06 .063- 06) 
lium bicarbonate. 1.75 - 1.85 1.90 = 2.30 
Sodium bichromate. ... .073- .07} .07}- 08 
Sodium bisulphate (nitre cake). * 4.50 - 4.60 4.65 -5.50 
Sodium bisulphite powdered, l .044- .04} .043- .05) 
Nees owen wae Ib .063- .06} .07 = .07) 
Sodium chloride 12.00 -13 00 wer 
i o odin aces bweeseues Ib .22- .23 .234- .25 
i |= Sep neay. > Ib -10- .103 y= 1 
Sodium hydroxide (caustic soda) solid, 
76 per cent flat, drums, contract... . 100 3.35 — 3.50 3.80 - 4.C0 
Sodium hydroxide (cquntio soda) solid, 
76% flat, drums, resa: 3.80 — 3.85 3.90 - 4.20 
Sodium hydroxide Gemuntie soda), ground 
and flake, contracts... } 3.85 - 4.00 -4.30 - 4.50 
Sodium hydroxide (caustic soda) ground 
and flak e, resale .100 Th. 4.00- 4.15 -4.40 - 4.60 
lium hyposulphite .................. Ib. .03 = .03 .033- .04 
Os aes Ib. .084- .08 .09 = .09) 
Sodium peroxide, powdered.. Ib. .28=- .30 31 = .35 
Sodium phosphate, dibasic. . Ib. .03}- .04 .044- .044 
Sodium potassium tartrate (Rochelle salts) b. ..... een = .2)1 
Sodium prussiate, yellow. .... Ib. .22- .223 .22}- .23 
Sodium silicate, (40 deg. in drums)... . 100. Ib. .80 - 1.00 1.05 - 1.25 
Sodium silicate, (60 deg. in drums) ....100 !b. 2.25 - 2.40 2.45 - 2.75 
Sodium sulphate,crystals(glaubers salt) 100 Ibs. .95 - 1.05 1.15 - 1.50 
Sodium sulphide,f: sed,60-62 per cent(cone.) Ib. .044- .04 -044- .05 
Sodium sulphite, crystals ‘SG nin SES Ib. 034- .03 .03}- 04) 
Strontium nitrate, powdered............ Ib. .093- .10 -1e- .12 
Sulphur chloride, yellow Siigdinealbin atevbael atl Ib. 044- .05 -054- .06 
| NE SS 2 Sree gee ton 18.00 -20.00 ...... * esene 
Sulphur dioxide, liquid, Saupe extra... Ib. .08 — .08) 09 - .10 
Sulphur (sublimed) , pink cek in eh 1 re ee 2.25 = 3.10 
Sulphur, roll (ey abe whee ee 100 Ib. 2.00 - 2.15 2.20 - 2.70 
Tale—imported ton 30 00 -40 00 owe ; 
Ta'!ec—domestic powdered . ton 18 00 -25.00 ae a 
Tin bichloride. . Ib. .09 = 09% -095- .10 
| 2A Dery eee a -Sccee ® cones 35 - .37 
Zine carbonate $s 9056 epatebhocddaen ee 4=- 14 143-15) 
SD GONE, GEM. ccc ceccccceccecoses Ib. .06=- .06 .064- .07 
ror ib. 42 —- 44 45 —- .47 
SURGE SUSccccvice coneeesssdoaes Ib. .07}- .08 .083- .08) 
Gs 50 candvinhetbadinn ae 100 Ib 2.75 = 3.00 3.05 - 3.30 
Coal-Tar Products 
NOTE—These prices are for original packages in large quantities f.o.b. N.Y.: 
oi so cnecenigeeeneseneas Ib. $1.00 — $1.05 
Alpha-naphthol, refined... .....cccccccccccccccccs Ib. 110 — $8.15 
Dg 0 0 occ sd veteccccccescccecess Ib. 30 — 3 
I Is svc Ghd eececcescsconb aes Ib. 4— 16 
Aniline sa FRA a i aR ett Ib. .22— 24 
Anthracene, 8 in drums (100 Ib.)...........+.... Ib. 75 — 1.00 
Ce eee Ib. 1.25 — 1.30 
Benzene, pute, water-white, in SV (100 gal.)..... gal. 30 — a 
Benzene, 50% i PUD QU EIED o cccccccccccccveccs al. -28— «32 
i cole ois i osdkuebenee eesanepsee b. 85— 95 
Ben zidine wit Di ini eet iheetyiseeneéeeeeeuans Ib .60 — .85 
Benzoic acid, U.S ‘ eh debe Riabive oa eakekedmbin Ib. .60— .65 
Benzoate of soda, Tg in Saki tai inka widens edn Ib. 50 — . 
Benzyl chloride, 95-97, Ss sh irk ctesererees co Ib. 2— .27 
eer Ib. .20— «23 
Beta-naphthol benzoate ..............ceeeeeeceees Ib. 3.75 — 4.00 
Beta-naphthol, sublimed ................0eeeeeee: Ib. 50 — 55 
Es inns ceed ee pabasewn eer ons Ib. 23— .26 
Reternaghthyts OE RS ee Ib. 1.50— 1.60 
0 SE ES SOS a eee een Ib. 75— .90 
Cresol, U. 8. P., in drums (100 Ib.).....  .......... Ib. 12— 15 
Ortho-cresol, in drums (100 Ib.)........ .......... Ib. 16— .18 
venvee acid, 97-99%, straw color, i in drums......... gal. 56— .65 
Cresylic acid, 35-97¢,, dark, in drums............... al, 51— 58 
IS arin a noe 0nd eevepoenes fi. -06— #£«.09 
Diethylaniline...... ‘ 65 — .70 
Dimethylaniline. .. . s 36 — 38 
Dinitrobenzene..... % .22— 25 
Dinitroclorbenzene. . , .22— «24 
Dinitronaphthalene ‘ 30 — «32 
sn ns cideine scone 60 40d een ebih ee eas ‘ 33 35 
nines sega tdletWCne suns eb wee sb vvs : .22— .24 
Dip oil, 25%, car lots, in drums................... gal. .24— .26 
CE civgcnsstcwiepacssecveeesscvectons b. 59 — .65 
ced ii heteod wee he 6d4 6 004066 006% Ib. 865 — a 
a lenediamine SRE np eee Ib. 95 — 1.00 
LS cn vc puaibnhan éocnddeneseebaee Ib. 09 — tl 
Monoethylaniline. | EE SS Se eee . Ib, 1.00 — 14.20 
Naphthalene crushed, in bbls. . : . Ib. .06 — . 064 
‘Naphthalene, flake.. . on . Ib. 0645— ««.07 
es oe tae teseseasesened Ib. 08 — .08 
Naphthionate of soda. wy “ . Ib. 58— .65 
EE CIID, 6s voc cenveccéevesccosves Ib. 65 — .70 
PIN, Joc wcsvecvesssccccccscccccseceses Ib. 10 — 12 
Nitro-naphthalene. .........0..ccccecseccsseces Ib. 30— .35 
eee. ct nebads one cindse chan ease ssaee Ib. wW— 7 
aed "ela Ib. 1.15— 1.30 
i «+ cone heebee se 10 00065640806004 Ib. 2.40 — 2.50 
Grane tablet bennsas bulnnwnseubs Keb teens decseeeee Ib. 2.15— .20 
oo 06.06 06s cocvcdsdccccccccsbice Ib. 70— «.75 
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nD. sone scougns cnandeeaseonseetees lb. $0 19 — $0.13 
Sins snc da udetebesedeesebindddds sees Ib. 4— 18 
PROG GEINOORGl, DRED, oc ccc cc cccceccceccccoess Ib. 1.25 — 1.30 
Oe rr Ib. 1.30 — 1.35 
ING 6. 5 6n.6006s eceecoennenéncduned Ib. wa 20 
TL «<0 docenccséé tobvcnnnedbudnneeen Ib. Ja— 75 
en, - Kcostesd a6 chbbeweheeteensniel Ib. 55— .65 
Para-phenylenediamine Ib. 1.55 — 1.60 
Ee <-cbetsubesedeéntess 500ceeeest se Ib. .90— 1.00 
nL. 3. os ide hboeetckdecettseetes Ib. 5— 38 
ON OE FP eee tb. “4 15 
ih Pith. cae eks yc eee si maie ed eee we al. 1.75 — 2.75 
Hesorcimol, technical... ...........2.cccccccecees fo. 1.30 —. 1 35 
ltesorcinol, pure Ib. 1.75 — 1.80 
salteyt i, bbl ie ‘$ = Bh 
ic ack oe ® Seer re . . ° _ ‘ 
Salieylic acid, U. én Ib. .2%6— . 265 
Solvent naphtha, 8.5 white, in drums, 100 gal. gal. 27— 32 
Solvent naphtha, erate, heavy, in drums, 100gal... al. “4— 18 
a hanilic acid, crude... ci énadd vies b. .24— .2%6 
olidine Spey RRR I ee ae eae Ib. 1.20— 1.30 
Polukdine, NEA Cine ck apdadnueieke bites Ib. 0 — 35 
Toluene, in tank cars....... 2.6.66 cece eee e ee eenes gal. .25— 28 
RR RE en ee ie, Ste al. .30 — 35 
Xladives drums, 100 gal. EE SE LS, .40 — 45 
Xylene, pure, in Grums. ..........ccesecceececeees gal. .40 — .45 
Xylene, pure, in tank cars. ..... 2.6.6 s cece eeeeees gal. 45— .... 
Xylene, commercial, in drums, 100 Mi awiewwes gal. 323— «35 
Xylene, commercial, in tank cars............. gal. 320— .... 
Waxes 
Candellila, wax. Ib. 40— .42 
All Other Prices Remain ar oF 
Naval Stores 
All prices are f.o.b. New York unless otherwise stated, are based on 
ear} lots. The oils in 50 gal. bblis., gross weight, 500 Ib. 
ih: «ccnbihane evbwensselonnentanhs 280 Ib. $5.60 — $6.00 
 ) * hain aerate sits, ae 280 Ib 6.05 — 6.35 
RR ee Sere aes 280 Ib. 6.65 — 6.90 
~~ Ff " § ees 280 Ib. 7.70 — 8.35 
Wood rosin, bbi el Oe ee a Pe re 280 Ib. *. eee 
I n,n, tnt evedwbeete bas gal. 1.25 — 14.27 
Wood turpentine, steam dist. ................. gal. dnt ™ conan 
Wood turpentine, dest. dist. ake ebaibaesedse ae 70— .70 
Pine tar pitch, b a escens — 6.00 
Tar, kiln burned, BBE (500 DAI senicathine adic as — epsese — 9.50 
i «ca Oks Dieadine dik ns neen behenes 500 Ib — 9.00 
SG, GD GMa cbbcceecddnen ccs ciscconces gal. 2S ssaes 
ave on Re ee ee gal. . See 
I Oe gal. ee. Of ot 
Pine oil, steam dist., sp. ar., IN ogo desl ho cna gal. 1.00 
NGG, CC, Me. tt ns vc cecsenesonessesheenee gal. 95 
Gane Gs Wn GR Cette ooo o.0 co cceaccancacesconenss al, 4% 
Pine . ut oil, crude, sp.er. 1.025-1.035 tank cars f.0.b. Jacksonville, 
Be RS RA ee gal. 35 
Pine tar ‘oil, double ref., sp.er. 0 it ine Reg ABE e gal. .75 
Pine tar, ref., thin, spat Ded 6 o's Dianne ad deen st th gal. 25 
Hardwood oil, f.o.b. Mich. sp.gr., 0.960-0.990.. PAARL ES oan 
Py SEE Gio ce cecbécscecapacbeconceeesoccenseece gal. -52 
Fertilizers 
Ammonium ouiphote. f.as., N.Y. 100 Ib. 3.30 — 3.40 
Blood, dried, phe sealaweeitesewss unit 3.55 — 3.65 
Bone, 3 and so AN Sayre ton 27.00 — 28.00 
Fish scrap, dom., dried, f.o.b. works............ unit 3.10 — 3.20 
ss scan Juba dian sb bbeevereces 100 Ib. 2.55 — 2.60 
Tankage, high grade, fob. Chicago. ........00s. unit 3.00 — 3.10 
Phosphate rock, f.o.b. mines, Florida pebble, 
68-72% PETES SE Fy PRs OE Pe ton 3.50 — 3.75 
SS | | esa 7.00 — 7.50 
Potassium muriate, 80%... .......0.00e.00-+++ tom 33.00 — 33.50 
PORN SEES 6c ccc cccccesccesccsetsccee unit 1.00 — ..... 
Crude Rubber 
Para—Upriver fine. ........ 66.666 ese e eens Ib. $0.18 — a 
Upriver coarse. .........-..eseeees Ib. -124— — 12 
Upriver caucho ball........ — * -133— =—-«.14 
Plantation— First latex crepe » a 1 . 
Ribbed smoked sheets. ................+5:. . Ib. 1 1 
Brown crepe, = ¢ ar eer Ib. ASE = nce 
ES Babs 6K eksuescuescsscetuete Ib. 14— ° 
VEGETABLE 
The following prices are f.0.b. New York for carload lots. 
ee Be Bs OA Bs cnin' oc cctcocsccccsves Ib. $0.13 — 0.0 
CG, EOE cc enccueteccncevcosenss Ib. 12 — «12 
China wood oil, in bbls... Gnget, * '33— (4 
Coeonut oil, Ceylon grade, in i iiednten ads Ib. 08) — 08} 
Coconut oil, Cochin grade, in bbls.............. Ib. 095 — 09) 
Corn oil, crude, in bbls... .. «6... e cece eee ee enee Ib. 1h — —1DG 
Cottonseed oil. crude (f. 0. b. mill)............. Ib. $0.10 — $0.10 
Sottonseed oil, summer yellow. ..........-+.+.- Ib. au — 12 
Cottonseed oil, winter yellow. ...........60055: Ib. 12} — 13 
Linseed oil, raw, car lots (domestic) - ... gal. 62 — «83 
Linseed oil, raw, tank cars (dom . gal. 78— «.79 
Linseed oil, boiled, in 5-bb! lots STN 96-0646 gal. .87 — .88 
CRwe Gi, Gomatused.... scccccccccscsccccccccess - 1.15 — 41.17 
Py BEB. cccccccccccqstccccccccccecececes ‘ 07} — «07 
DE Hn baknne ono ccetasn egecegarectecees Ib. -%) — .06 
Peanut oil, crude, tank cars (f.0.b. mill)... Ib. 093 — .10 
Peanut oil, SEN, BR WEE. co cccecccccccccseces Ib. 125 — =. 128 
oil, refined = Sh Kesénecteasusnesus gal. 84 —~—S~—F+5 
SLE ccaccbcnncenscetts fc 268 — .89 
Soya bean oi! (Manchurian) in bbls. N. Y. ..... . 12 — nee 
goya beap oil, tank cars, f.o.b., Pacific coast Ib. 10} — “ee 
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FISH 
EE SE A lL. $0.51 — sabe 
ellow bleached menheden omumeaadians aa oak 53 — «54 
White bleached menhaden..........+.sese0-0-: gal. 55 — .56 
Tn 2 va. oP anivdhebs saa e@ebe aaceeeks gal , oa 
Whale O11, No. |. crude, tanks, coas......... gal. 45 — .48 
Refractories 
Quotations Remain Same as Previous Report 
Ferro-Alloys 
All Prices Quotably Unchanged 
Ores and Semi-finished Products 
All f.o.b. New York Unle-s Otherwise Stated 
Bauxite, domestic, crushed and dried........... net ton $6.00 — $9.00 
Chrome ore, Calif. concentrates, 50% min 
MK + oa 08 Pabe dean wns 0660 bah hhc beneee oe 20.00 — 21.00 
Chrome ore, 50% CreO3, f.o.b. Atlantic sea- 
is ois ttn Oh debeuninknebernetvecanasedne n 20 00 — 21.00 
Coke, foundry, f.o.b. ovens................ .. net ton 7.50— 7.75 
Camas CGPS E.G. GUGM s 0.66006 vwrsevcecececs net ton 7.25— 7.50 
Fluorspar, gravel, f.o.b, mines, New Mexico. . net ton Coane Loses 
Fluorspar, standard, domestic washed gravel 
Kentucky and Illinois mines................. net ton 17.50 — 19.00 
Iimenite, 52% TiO, per Ib. ore. Ib. .01— .014 
Manganese ore, 50% Mn, v.i.f. Atlantic seaport... . unit 27 — 27} 
Manganese ore, chemical (MnOs)............... net ton 60.00 — 65.00 
Molybdenite, 85% MoS, per lb. of MoSe, N. Y.. Ib. 50— ...... 
Sonata, per unit of ThOs, c.if., Atlantic seaport. unit 27.00 — ...... 
Pyrites, Spanish, fines, c.if., Atlantic seaport.... unit . 103— ul 
Pyrites, Spanish, furnace size, c.i.f. Atlantic sea- 
inca es?.otkihth«shenustenetns wishes ss unit 12— .13} 
Pyrites, domestic, fines, f.o.b. mines, Ga......... unit Nomi 
Rutile, 95% TiQe per Ib. ore........... 0000000. Ib. oes 
Tungsten, scheelite, 60% Wo; and over, per unit 
seo ‘relia iW an caine eae 3.00— 3.25 
ungsten, wolframite and over, per 
YT, «9 4 eet. unit 3.25 — 3.50 
Uranium ore RAS per See Welle n che. ss Ib. 1.25— 1.75 
Uranium oxide, 96% per lb. contained UsOs...... Ib. 2.25 — 2.50 
Vanadium pentoxide, Se Pere Ib. 12.00 — 14.00 
Vanadium ore, per lb. of V205 contained........ > f Loe 
Zircon, washed, iron free, f.o.b. Pablo, Fiorida... Ib. .044— .1% 
Miscellaneous Materials 
07 — .10 


Graphite, Ceylon lee. first quality, f.o.b. N. adh « Ib. 
Graphite, Ceylon chip. ; Ib. 
Graphite, high grade amorphous crude... .. 


All Other Prices Remain Unchanged 


.05 -—  .05) 
18.00 — 50.00 


. ton 


Non-Ferrous Metals 
All f.o.b. New York Unless Otherwise Stated 


Cents per Lb 
Copper, electrolytic. .......ccccccsccccccccccccccccscccceces 13.75 
EE DP I, oc ayénastagececscceseenesaenss 19. 00-20. 00 
Antimony, wholesale lo lots, Chinese and Japanese. ............... 5.10-5.15 
Nickel, cnuinasy GIMOE) 20 cece ccccccccceccccccscccccescses 36.00 
Pe, Cs catink 00 conan occ 60e dates eqeenpteceaseees 39. 
Nickel, nn ae cc cnncensesnnes Gheneetn 32.00-33.00 
Nickel, ingot tal I AER ES IRS 5 eh oy 29. 00-31. 00 
Monel ‘metal, shot aa i «Cabs oas6cnddp du ban bhnseuSennae 32.00 
te sv ocicccpetdseyatévectsesese saeeeade 35.00 
a ce acenasenee 38.00 
Tin, 5-ton I in a nen. ceases eevenbsueeite 31.375 
Lead, New York, spot... .......cceceeececcceccccccceccccees ° 5.75 
Lead, E caenee pet putas ase es6enseneeteusehbesnsestes 5.50-5.60 
NG, A ED Minne cacecces caqecesccecocceeoroteceoosee 5.70 
Se Se I ls ie cc eccnccccoesestwcccccecosesocs neste 5.35 

OTHER METALS 

raed ED oo db casveseu bb scecccctevetusees on. 

poms ied ens eames gewiereuehnes eens Ib. BY So-t"bs 
Bemuth th (500 itn. denenibeadintenhaassseeh es Ih. 

Re eld nen og SR SeeweRnewe eee eens Ib. ;: 0003. 3 
ress ei, SORES GREE, .« dcctvccrgcccesseese Ib. Se 
PN, ins 6606S 0 6600060000 60006006 b 0 C1en sem oz. 

I cnc dade ¢ aehs obbt0s bid b4 bheens vebbuineess cae oz a3. 000170. 00 

DOD. 557 nos dab cbetedsgbusecveseeeeuseienes on 1 008 57.50 

PE: 5:6 endo cone 64bKnneesdbneh ab sbahebs S0ebus 75 Ib 3a. 55.00 
Structural Material 


The following base prices per 100 Ib. are for structural shapes 3 in. by } in. 
larger, and plates } in. and heavier, from jobbers’ warehouses in the cites LA. 


New York Chicago 
Structural shapes. ......ccccccccccceess $2.58 $2.58 
Soft steel a... pisccuceevsoneueeueton 2.48 2.48 
Soft steel bar shapes. ..........<5...+-- 2.48 2.48 
SENS ON 0.0.5 9.04.00 ceed eenerseese 2.98 3.08 
Plates, } to lin. thick................- 2.58 2.58 
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Construction and 
Operation 
Arkansas 


Litrte Rock—The Arkansas Foundry 
Co., manufacturer of gray iron castings, has 
awarded a contract to the Hermann Mc- 
Cain Construction Co., Little Rock, for the 
erection of a new 1-story foundry to cost 
about $20,000. It will be equipped for a 
capacity of about 20 tons per day. 


California 


CottToN—The Southern California Gas 
Co. will make extensions and improvements 
in its local artificial gas plant to cost about 
$150,000, increasing the capacity by about 
50 per cent. The work will include the in- 
stallation of two new generators, boilers, 
purifiers, and auxiliary equipment. H. C. 
McAllister is division manager. 

PirrspurGc—The Columbia Steel Co., 503 
Market St., San Francisco, has preliminary 
plans under way for the erection of a large 
addition to its local plant, estimated to cost 
in excess of $1,000,000. W. E. Creed is 
president. 

ANAHEIM—A new 1-story foundry will be 
erected by the Oil Tool Service Mfg. Co. at 
Santa Ana and Atchison Sts. M. N. Put- 
nam heads the company. 


JOHANNESBURG—The Standard Oil Co. of 
California, San Francisco, will commence 
the immediate erection of a néw oil-dis- 
tributing plant on local site, to be used in 
connection with its operations in the 
Bakersfield district. 

SAN Direco—The San Diego Consolidated 
Gas Co. will construct a new artificial gas 
container and plant at 12th and K Sts., 
estimated to cost about $350,000. 


Connecticut 


NorWALK—The Meeker’s Iron Foundry 
Corp. is reported to be planning for the 
early rebuilding of the portion of its foun- 





dry destroyed by fire, June 15, with loss 
approximating $60,000. 
Florida 
JACKSONVILLE—The Federal Phosphoric 


Co., Birmingham, Ala., is said to have ten- 
tative plans under consideration for the es- 
tablishment of a new fertilizer manufac- 
turing plant on local site. T. L. Long is 


in charge. f 
Georgia 


ATLANTA—Fire, June 10, destroyed a por- 
tion of the plant of the Southern Chemical 
Products Co., 600 Marietta St., with loss 
estimated at about $15,000. 

GREPNSBORO—The Southern Cotton Oil 
Co. is reported to be planning for enlarge- 
ments in its local plant. 


Illinois 


Rock IsLAnD—The Illinois Oil Co., 215 
Safety Bldg., has awarded a contract to the 
R. H. Lorenz Co., Moline, IIL, for the erec- 
tion of a 3-story plant, 40x150 ft., at 4th 
Ave and 24th St., estimated to cost about 


$135,000, including equipment. Frank J. 
Welsh is president. 
Indiana 
ANDERSON—The Beaver Products Co., 


Buffalo, N. Y., a subsidiary of the Beaver 
Board Companies, Inc., recently organized, 
has acquired the local plant of the Vul- 
canite Co., used for the manufacture of 
paper composition roofing, etc. Operations 
will be continued as heretofore, and it is 
said that a number of improvements will 


be made. 
Kansas 


CANEY—The C. F. Lutes Window Glass 
Co. has preliminary plans under considera- 
tion for the rebuilding of the portion of its 
plant destroyed by fire, June 8, with loss 
estimated at close to $200,000, including 
equipment. C. F. Lutes is president and 
manager. 


OO 


Louisiana 


Swartz—The Ebon Carbon Co. has plans 
in progress for the removal of its_ plant, 
now located at Cedar Grove, La., to Swartz. 
The Western Carbon Co., Cedar Grove, is 
also arranging for the removal of its plant 
to the same new location. It is expected 
to increase the output at the new works. 

THIBODAUX—The City Council is consid- 
ering the installation of a new water puri- 
fication plant at the municipal waterworks. 

Monroe—The Southwest Pulp & Paper 
Co., Joseph G. Mayo, president, 206 Broad- 
way, Norwich, Conn., has perfected its or- 
ganization under Delaware laws with a 
capital of $2,500,000, and will soon com- 
mence the erection of its proposed new 
plant on the Monroe-Columbia Highway, 
estimated to cost approximately $250,000, 
including equipment. The plant will have 
an initial output of about 100 tons per day. 

NATCHITOCHES—-The Natchitoches Cotton 
Oil Co. and the Planters’ Cotton Oil Mill, 
the latter with plant at Grand Ecore, La., 
have been consolidated into a new company, 
under the first-noted name. The Grand 
Ecore oil mill will be removed to the local 
site of the Natchitoches company, where a 
new plant will be constructed, replacing a 
mill destroyed by fire a number of months 
ago. New machinery will be installed for 
considerable increase in capacity. J. ; 
Wllliams is president; and W. P. Haynes, 
general manager. 


Maryland 


BALTIMORE—The City Architectural Com- 
mission has authorized the preparation of 
plans for the construction of a new filtra- 
tion plant at Montebello, to cost close to 
$1,000,000, with equipment. It will have a 
capacity of about 90,000,000 gal. William 
W. Emmart, 1101 Union Trust Bldg., Balti- 
more, is architect. 


Massachusetts 


Boston—kK. J. Quinn & Co., Inc., 481 Chel- 
sea St., manufacturer of polishes, etc., has 
awarded a contract to L. D. Willeut & 
Sons, 146 Summer S8t., for the construction 
of a new 2-story plant, 30x60 ft., estimated 
to cost about $25,000. 


Missouri 


CoLuMBIA—The City Council is arranging 
for the purchase of the plant of the Colum- 
bia Gas Co., for operation as municipal 
property. A bond issue of $100,000 will be 


voted to provide for the acquisition, and 
proposed additions and improvements. 
New Jersey 
GARFIELD—The Heyden Chemical Co. of 


America, Ine., 135 illiam St., New York, 
N. Y., has awarded a contract to the Gabler 
Construction Co., 402 Hudson St., New 
York, for the construction of a new 5-story 
plant at Garfield, to cost about $90,000. 

TRENTON—The New Jersey Porcelain Co., 
Pennsylvania Ave., has filed plans for the 
construction of a new 1-stery plant. 

MAURER—The United Lead Co. 111 
Broadway, New York, N. Y., has prelimi- 
nary plans under way for the rebuilding of 
the portion of its plant at Maurer, near 
Perth Amboy, destroyed by fire on May 16, 
with loss reported in excess of $1,000,000. 

HoBoKEN—The _ Fisher-Sweeny Bronze 
Co., 1301 Grand St., will take bids at once 
for the construction of a new 1- and 2-story 
foundry, to replace the portion of its works 
recently destroyed by fire. It will cost 
close to $80,000. Lockwood, Greene & Co., 
101 Park Ave., New York, is architect. 


New York 


Retsor—The Retsof Mining Co. has 
awarded a contract to the John W. Cow- 
per Co., Fidelity Bldg., Buffalo, N. Y., for 
the construction of its proposed new 1- and 
2-story plant for salt mining and refining, 
estimated to cost in excess of $1,060,000, 
including machinery. T. F. Courthope is 
engineer, for the company. 

New YorK—The Super-Saftee Ink Corp., 
219 West 27th St., manufacturer of special 
non-corrosive inks, chemically treated, is 


1231 


disposing of a preferred stock issue total- 
ling about $250,000, the proceeds to be used 
for general expansion. Preliminary plans 
are under way for the establishment of 
branch plants at Boston, Chicago, St. Louis, 
Mo., Atlanta, Ga., and other cities. 

NortH TONAWANDA—The Board of Pub- 
lic Works will commence the immediate 
construction of a new filtration plant on 
Tonawanda Island for the municipal water 
works, to cost about $250,000, including 
equipment, It is propesed to have the plant 
ready for service early in the coming year. 


Ohio 

CLEVELAND—The Diamond Glass Co., 
1447 West 25th St., is said to be planning 
for the immediate rebuilding of the port‘on 
of its local plant destroyed by fire, June 5, 
with loss approximating $300,000, including 
machinery. 

CLEVELAND—The Crucible Steel Castings 
Co., Champlain Ave. and Canal Road, has 
plans under way for the construction of a 
new l-story foundry on Almira Ave. near 
West 82nd St., estimated to cost close to 
$100,000, with equipment. The George S. 
Rider Co., 612 Century Bldg., is engineer 

DENNISON—The local plant of the Denni- 
son Fireclay & Brick Co. has been acquired 
by John Scott and Walter Moore, Uhrichs- 
ville, O., from C. A. Albaugh, trustee in 
bankruptcy. The new owners will reor- 
ganize the company and place the plant in 
operation at once. A number of extens!ons 
and improvements will be made. 


Oregon 
GRESHAM—The Pacific Malleable Iron Co 


is planning for the immediate construction 
of a new l1-story foundry on local site. 


Pennsylvania 
FRANKLIN—The Atlantic Refining Co., 
3144 Passyunk Ave., Philadelphia, is said 


to have plahs under way for the rebuilding 
of the portion of its local plant, operated 
under the name of the Eclipse Oil Works, 
recently destroyed by fire, with loss in ex- 
cess of $90,000, including equipment. 

PHILADELPHIA—The H. H. Barton & Son 
Co., 109 South 8rd St., manufacturer of 
abrasive papers and materials, will com- 
mence the immediate erection of a new 
building at its plant on Bleigh St., esti- 
mated to cost about $25,000. The construc- 
tion contract has been let to the Roydhouse 
Arey Co., Fidelity Bldg. 

HIGH Sprre—The Keystone Carbonic Gas 
Co., Inc., manufacturer of commercial oxy- 
gen, hydrogen, etc., will commence the im- 
mediate erection of its proposed new local 
plant for the manufacture of carbonic gas, 
~ The company recently acquired a local 
site. 


Tennessee 


GRAYSVILLE—The Dixie Coal, Lime & 
Clay Products Co. has plans under way for 
the construction of a local plant, compris- 
ing a number of 1-story buildings, for the 
manufacture of brick and other burned clay 
products. It will be equipped for initial 
output of about 100,000 bricks per day. O. 
E. Thomas is president. j 


Texas 


_ ExLectra—The Council will commence the 
immediate construction of a new water- 
purification plant at the municipal water 
works, with capacity of about 500 gal, 
DALLAS—The Dallas Gas Co. has pre- 
liminary plans under way for extensions 
and improvements in its plant and system, 
to cost in excess of $300,000 Henry C 


Morris is vice-president and general man- 
ager. 
Vi . > 
irginia 
WINCHESTER—The American Gas Im- 


provement Co., 26 Cortlandt St., New York, 
has acquired the local plant of the Win- 
chester Gas Co., and has plans under way 
for extensions and improvements. The ca- 
pacity will be increased with the erection 
of a new unit on local property recently 


acquired. 
West Virginia 


HoOOKERSVILLE—The Muddlety Valley Clay 
Products Co., recently organized, will soon 
commence the construction of a new local 
plant for the manufacture of brick, tile and 
kindred burned clay products. The initial 
works will comprise two 1-story structures, 
each about 25x120 ft. Porter Herold is 


secretary. 
Wisconsin 


Fort ATKINSON—The Fort 
ning Co. 


Atkinson Tan- 
is considering preliminary plans 
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for the rebuilding of the portion of its 
leather plant, destroyed by fire, June 11, 
with loss estimated at close to $100,000, 
including equipment. The plant occupies 
about 4 acres of land and five buildings 
were destroyed. 

MILWAUKEE—The Rundle Mfg. Co., 27th 
St. and Cleveland Ave., has commenced the 
construction of a new 1-story building, 
60x200 ft., at its iron works, to be equipped 
as a foundry. It will cost about $50,000. 


Wyoming 


Caspern—The Texas Co., 17 Battery 
Place, New York, N. Y., is completing plans 
for the construction of its proposed new 
local ofl refinery on tract of about 5600 
acres of land, and will commence construc- 
tion at an early date. It is purposed to 
have the initial unit ready for operation 
late In the fall. The works will have a 
capacity for handling about 5,000 bbl. of 
crude oil per day, and will include complete 
byproducts departments for the recovery of 
gasolene, naphtha and other products. 


Canada 


The Consolidated Mining 
& Smelting Co. of Canada, operating large 
plants at Nelson and Trail, B. C., is com- 
pleting plans for the construction of a new 
concentrating plant, estimated to cost in 
excess of $1,000,000, with machinery. A 
power plant will also be constructed. 5S. G 
Blaylock is general manager. 

MONTREAL, Quge.—The Dominion Oxygen 
Co., Ltd., has recently acquired the prop- 
erty of the National Electric Products Co., 
Ltd., manufacturer of similar commercial 
oxygen, etc., and has plans under way for 
plant enlargements and_ improvements. It 
is said that a number of branch works will 
be located in different important Canadian 
cities. The business of the acquired com- 
pany will be merged with the Dominion 
organization. 


Ne.son, B. C 


Mexico 


Mexico Crry—The San Rafael Paper Co., 
operating a local mill, has plans nearing 
completion for the erection of a new plant 
at Merida, Yucatan, for the manufacture of 
pulp products under a_ special ocess. 
Leaves of the henequin plant will be used 
as a source of raw material. 





New Companies 


Tue BerHet TANNING Co., Bethel, Conn., 
has been incorporated with a capital of 
$50,000, to manufacture leather products. 
The incorporators are F. H. Judd, H. E. 
Mackenzie and David Lane, all of Bethel. 

Ture W. J. Wrx & Sons Co., 104 Market 
St.. Camden, N. J., has been incorporated 
with a capital of $50,000, to manufacture 
paints, varnishes, etc The incorporators 
are W. J. Wix, Sr. and Jr., and J. C. Wix. 

Tue CrystaL & ScrentTiric GLAss PROD- 
vers Co., New York, N. Y., care of T. F. 
Daniels, representative, South Orange, N. J., 


has been incorporated with a capital of 
$100,000, to manufacture special glassware 
specialties The incorporators are F. and 
Z. Kafka, and G. C. Volz. 


Tue Bi-CuemicaL Co., Memphis, Tenn., 
has been incorporated with a capital of 
$5,000, to manufacture chemicals and chem- 
ical byproducts. The incorporators are 
H. S. Austin, Karl Wood and R. W. Snell, 
all of Memphis. 

Tue ABTNA AprRAstve Co., 1462 West Ohio 
St.. Chicago, IIL, has been incorporated 
with a capital of $5,000, to manufacture 
emery wheels and other abrasive products. 
The incorporators are Anton 8S. Lux, Frank 


Cass and John J. Leskee. 
Tue BortvAr Founpry Co., Bolivar, N. Y., 
care of Bliss & Bliss, Bolivar, has been 


incorporated with a capital of $50,000, to 


manufacture iron, steel and other metal 
castings. The incorporators are W. A. Sher- 
wood, H. J. McIntyre and W. J. Brennen, 
Bolivar. 

Ture New Beprorp Tire Propvucts Co.. 


New Bedford, Mass., has been incorporated 
with a capital of $100,000, to manufacture 
tile and other ceramic products. Elie 
Blanchette is president; Francois X. Girard, 
vice-president: and Ulric LeClair, 1020 
Soutn Water St., New Bedford, treasurer. 

Tue ATLASTA TrRE & RuBBER Co., care 
of Franklin L. Mettler, 8832 Market St., Wil- 
mington, Del, representative, has been in- 
corporated under state laws with capital 
of $500,000, to manufacture tires and other 
rubber products. 

Tue LvucKERT-KLeB-GerARD Mra. Co., 
61 Wheeler Point Road, Newark, N. J., 
has filed notice of organization to manu- 
facture washing fluids and other chemical 
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apostate. The company is headed by 
illiam Luckert, Louis Kleb and Nicholas 
Gerard. 

THE On1o ReFrRAcTories Co., Portsmouth, 
O., has been incorporated with a capital of 
$100,000, to manufacture firebrick and other 
refractory products. The incorporators are 
M. K. Hitchcock and H. W. Heer, both of 
Portsmouth. 

THe KEENE TANNING Co., Boston, Mass., 
has been chartered under state laws to 
manufacture leather products. Nathan Gans, 
13 Lincoln St., Cambridge, Mass., is presi- 


dent and treasurer; Mahlon H. Anderson 
is vice-president. 
THE MARINE Rusper Co., care of the 


Delaware Registration Trust Co., 900 Mar- 
ket St., Wilmington, Del., representative, 
has been incorporated under state laws 
with a capital of $1,250,000, to manufac- 
ture special armored rubber products. 

THE CHILDERS BROTHERS CHEMICAL Co., 
Lake Wales, Tex., has been incorporated 
with a capital of $10,000, to manufacture 
chemicals and chemical byproducts. Reuben 
R. Childers is president ; George E. Childers, 
vice-president; and P. M. Childers, secre- 
tary, all of Lake Wales. 

WILLIAM W. Woop & Co., INc., care of 
the Corporation Trust Co. of America, du 
Pont Bidg., Wilmington, Del, represent- 
ative, has been incorperated under Dela- 
ware laws with capital of $750,000, to 
manufacture leather products. 

THE WYOMISSING CEMENT PrRopuUcTS Co., 
North Wyomissing Heights, Wyomissing, 
Pa., has been incorporated with a capital of 
$10,000, to manufacture cement specialties. 
B. F. Willson, Wyomissing, is treasurer. 

THe Superior O11 Corp., Nashville, Tenn.. 
has been incorporated with a capital of 
25,000, to manufacture petroleum prod- 
The incorporators are ‘ . Ham- 
mond, E. W. Turnley and C. M. Carroll, 
all of Nashville. 


Industrial 
Developments 


CERAMIC—The Pittsburg Clay Products 
Co., Pittsburgh, Pa., is operating at full 
capacity at its plants at Walkers’ Mills and 
Beaver Falls, . for the manufacture of 
face brick. The present output is running 
to 1,500,000 bricks per month, and it is ex- 
pected to increase this production to about 
2,000,000 bricks at an early date. 

All face brick manufacturing plants in 
the Birmingham, Ala., district are operat- 
ing on a full-time schedule. The orders 
taken in May are the largest for any month 
since the close of the war. 

Sankey Brothers, Pittsburgh, Pa., manu- 
facturers of brick, are running at a full- 
capacity schedule at their local plant, com- 
prising 6 kilns, with average of 300,000 
bricks to the kfin. 


The Thomas Maddock’s Sons Co., Tren- 
ton, N. J., manufacturer of sanitary ware, 
is operating on a full time, full-capacity 
schedule. Incoming orders are exceeding 
the output. 

Or.—The Wortham Refining Co., Wort- 
ham, Tex., has placed its new refining plant 
in operation, recently completed, under a 
day and night schedule. The refinery will 
use crude oil from the Wortham, Currie 
and Mexia fields. 

The Milliken Refining Co., St. Louis, Mo., 
has resumed ecperations at its oil refinery 
at Arkansas City, Kan., following a suspen- 
sion for about a year past. 

Rupeppr—The Excel Rubber Co., Wads- 
worth, O., has been reorganized, following 
the termination of a receivership, and the 
plant placed in operation. It is proposed 
to develop a capacity output at once. The 
plant specializes in tires and belts, and has 
been closed for about 6 months past. 

The Goodyear Tire & Rubber Co., Akron, 
O., has adopted an 8-hour shift at its plant, 
replacing a 10-hour day working basis, al- 
lowing employees the same wages for the 
shorter day. The plant is on a capacity 
basis. : 

The United States Rubber Co., New York, 
N. Y., is arranging for the resumption of 
operations at its Candee plant at New 
Haven, Conn., on July 5, following a sus- 
pension since May 1 

The plant of the Avalon Rubber Co., 
Barberton, O., has been sold by the receiver 
to a syndicate, recently formed, and will 
be used for another line of manufacture. 
kroduction of rubber will be carried out as 
a subsidiary feature of operations. 

The Studebaker-Wulff Rubber Co., Ma- 
rion, O., has adopted a night shift at its 
plant, in addition to regular day produc- 
tion. Incoming orders exceed the capacity 





of the plant. 
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IRON AND STEEL—The Thomas Furnace 
Co., Milwaukee, Wis., is planning to blow in 
*, furnace for pig-iron production early in 

uly. 

The Donaldson Iron Co., Emaus, Pa., is 
making ready for operations at its No. 2 
foundry, and will place the plant in serv- 
ice at an early date. With this unit on the 
production list, the company will be oper- 
ating at full capacity. 

The Reading Iron Co., Reading, Pa., has 
advanced the wages of puddlers at its Co- 
lumbia, Pa., works from $6.50 to $7 a ton. 
The pay of laborers has also been increased. 

The Petroleum Iron Works, Petroleum, 
Pa., is arranging to advance production 
about 20 per cent at its plant, following the 
booking of several large orders. 


Following part-time operation for about 
a year past, the Buffalo Steel Co., Buffalo, 
N. Y., has resumed production on a full- 
qepeeny basis, with day and night working 
orces. 


The Shelby Iron Co., Birmingham, Ala., 
has resumed operations at its Shelby, Ala., 
stack. The company is said to have booked 
a good velume of orders for its charcoal 
iron production. 


The Minnesota Steel Co., Duluth, Minn., 
has increased production to a 60 per cent 
operating basis, and will add about 1,000 
men to the working force at once. 


The Carpenter Steel Co., Reading, Pa., 
has advanced the wages of laborers at its 
mills from 24 to 27 cents an hour. All 
other workers at the plant will also receive 
a proportionate increase, effective July 1. 


The Guide Plate Bar Mills is planning to 
blow in another furnace at its Birmingham, 
Ala., works. The stack will be used for 
manganese production. 


MISCELLANEOUS—The Golden Rod Mining 
& Smelting Co., Cardin, Okla., will resume 
operations at once at its No. 7 mill, follow- 
ing a shut-down for more than a year past. 
The mill is one of the largest concentrating 
plants in this section, with a rated capac- 
ity of about 1,000 tons a day. 


The Cleveland Iron Co., Houghton, Mich., 
has resumed operations on a full-time basis 
at its iron-ore properties in this district, 
following a half-time operating schedule 
for the past year. 


Leather tanneries throughout the country 
devoted to the production of upholstery 
leather are operating on a full-time basis, 
with heavy orders booked ahead. 


The Corn Products Refining Co., New 
York, N. Y., has arranged for the resump- 
tion of operations at its Edgewater, N. J., 
refinery, following a suspension from last 
April. Other plants of the company are 
now running on a basis of about 65 per cent 
of capacity. 

The Bastrop Pulp & Paper Co., More- 
house Parish, near Monroe, La., has com- 
menced operations at its new local mill, 
following a curtailment for a number of 
months. It is proposed to develop capacity 
output at an early date. 





Coming Meetings 
and Events 


AMERICAN CERAMIC Society will hold a 
summer excursion meeting to Rochester, 
Montreal, Ottawa, Kingston, Toronto, Ham- 
ilton, Niagara Falls and Buffalo, Aug. 13-19. 

AMERICAN CHEMICAL Socrery will hold 
= meeting in Pittsburgh, Pa., Sept. 5 
o 9. 


AMERICAN ELECTROCHEMICAL 
hold its fall meeting in Montrea 
22 and 23. Headquarters will 
Windsor Hotel. 

AMERICAN SOcIETY FoR STEEL TREATING 
will hold its International Steel Exposition 
and Convention in the General Motors 
Bldg., Detroit, Mich., Oct. 2 to 7. 

AMERICAN SOcIETY FOR TESTING MAT#- 
RIALS is holding its twenty-fifth annual 
meeting June 26 to July 1, at Atlantic 
City, N. J. Headquarters are at the Chal- 
fonte-Haddon Hall Hotel. 

ANNUAL SAFETY CONGRESS OF THE 
NATIONAL SareTy CouNCIL will be held in 
Detroit, Mich., Aug. 28-Sept. 2. 

INTERNATIONAL UNION CF PURE AND AP- 
PLIED CHEMISTRY will hold a meeting at 
Lyons, France, June 27 to 30. 

NATIONAL EXPOSITION OF CHEMICAL IN- 
DUSTRIES (EIGHTH) will be held in New 
York Sept. 11-16. 

NATIONAL EXPOSITION OF POWER AND 
MECHANICAL ENGINEERING will be held at 
the Grand Central Palace Dec. 7-13, with 
the exception of the intervening Sunday. 

New Jersey CHEMICAL Soctrery will meet 
at Stetters Restaurant, 842 Broad St., 


Newark, N. J., the second Monday of every 
month. 


will 
Sept. 21, 
at the 
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The Roessler & Hasslacher Chemical Co. 


709-717 Sixth Ave., New York 


Manufacturing and Importing Chemists 
and Refiners of Platinum 


Erectors of 


Dessau Vertical Gas and Coke Ovens 
Coalgas, Watergas, Hydrogen, By-product Plants 


Chemicals for All Industries and the Arts 


WORKS: Perth Amboy, N. J. Niagara Falls, N. Y. St. Albans, W. Va. 
BRANCHES: Boston, Chicago, Cleveland, Kansas City, New Orleans, Philadelphia, Pittsburgh, San Francisce 


SUPUROAEDOUUAEENAENOLELEE: Dd 











Sodium Tungstate 


To Improve 


The Fansteel Company man- So) SPIRIT 
ufactures all grades of Sodium t VARNISHES 
Tungstate. The C. P. grade is el a | and 
especially desirable for those 7 |rrec.v.s.ra.on” ENAMELS 


uses where the smallest variation 
in quality is an important con- 
sideration. 


USE BUTANOL 


(Pure Normal Butyl Alcohol) 
Send for Pamphlet 
“Brush Marks 

and 


BUTANOL” 


Commercial Solvents 


Corporation 
General Office and Plant 


Terre Haute, Indiana 


The Technical grade com- 
parable to the quality generally 
sold as C. P. is available where 
exact control is not so necessary. 


Crude Sodium Tungstate is 
a satisfactory fire-proofing ma- 
terial which will not destroy 
the strength of the fabric. 


Eastern Sales and Export 
17 East 42nd.St., New York 
Cable Address: “Comsolvent” New York 


London Office: 10a Feathers: pe Building 


Fansteel Products Company, Inc. . High Holborn, W. C. 


Cable Address: es Lend 
Manufacturers of 


Electrical, Steel and Chemical Products 


Office, Plant and Laboratory 
NORTH CHICAGO, ILL. 
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XAG 


High in Calcium 
Meets every requirement of a high calcium lime for chemical purposes. 


Runs uniformly over 96 per cent calcium oxide year after year. Latest test shows 96.05 
per cent. 
Let us help you in your work by furnishing a lime that will meet your 
needs. Write us. 


GAGER LIME & MFG. CO. 


Offices 
Chattanooga, Tenn. 


~~ \ \ 


FERRO-URANIUM 
FERRO- VANADIUM 


of the Highest Quality 



































STANDARD ALLOYS COMPANY 


Do You Want a White Product? Pittsburgh, Pa. 


If you want a certain solution or material to be 
more nearly colorless 


Crystalline or Colloid 
Organic or Inorganic 








GIROD BRAND 
FERRO-SILICON-ALUMINUM 


Substitute for Ingot Aluminum 
in Steel practice 


C. W. LEAVITT & CO., 32 Church St., New York 


Carbohydrate or Hydrocarbon 


Darco Will Make It W hiter 
Darco also deodorizes 


Write for samples 











PLATINUM 


Darco Sales Corporation for Chemical and Metallurgical Uses in standard 
45 E. 42nd St., New York, N. Y. or special forms 
Tel.—Murray Hill 5138 Platinum scrap purchased or exchanged 


J. Bishop & Co. Platinum Works 


Malvern, Pa. 
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CORR 4) 8) yf IR O/JN the Acid Resistant Metal 


PACIFIC FOUNDRY CO., Harrison and 18th Sts., San Francisco, Calif. 


in the East—BETHLEHEM FOUNDRY & MACHINE CO., 127 Front St., South Bethiehem, Pa. 











Write for New Catalogue 


oe TN, 











CAUSTIC SODA 


(Electrolytic) —76%, 74% and 60% Standard 
Bleaching Power Liquid Chlorine 


PENNSYLVANIA SALT MFG. CO. 
Philadelphia 





CRUDE SULPHUR 


Guaranteed 994,% Pure 
For use in Metallurgical field, etc. 


THE UNION SULPHUR CO. 
Frasch Bldg., 33 Rector St.. New York City 
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AMERICAN PLATINUM WORKS . 


225-231 N. J. R. R. Avenue, Newark, N. J. 


For Platinum Ware 


See Our Ad in Previous and Next Issue. 


The Best Inert Gas. CO:. All Uses. 


Quick Service from Nearby Branches 
20 Ib. and 50 lb. Drums 


“The Liquid” Carbonic Company 


Chi New York Kansas City Pittsburgh Cincinnati 
Minneapolis Atlanta St.Louis Memphis Dallas Tworonto 
Philadelphia Havana Portland 














LABORATORY 
SUPPLIES 


CHEMICALS 


HIGHEST QUALITY 
Established 26 years 
Write for prices 


A. DAIGGER & CO. 


54 W. Kinzie St., Chicago 

















“Quality and Service” 
Laboratory Apparatus— 
Chemicals—Supplies 


SCHAAR & CO. 


556 W. Jackson Blvd., Chicago 
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Platinum Apparatus 


—of the highest quality is fully described 
in our new catalog— 


“Data CONCERNING PLATINUM” 


Scrap platinum purchased or exchanged 
Platinum for every purpose 


Catalog and Quotations on Request 


BAKER & CO., INC. 


Murray and Austin Sts., Newark, N. J. 


AINSWORTH PRECISION BALANCES 
will speed up your laboratory work 


Send for Catalog A-4 
showing latest improved types 


eo a THE PRECISION FACTORY bare 











CHEMICAL STONEWARE 


that is ACID PROOF thru and thru—try 
“VITRIC”—the best, made only by 


THE ACID PROOF CLAY PRODUCTS CO. 
AKRON, OHIO 











RECORDING METERS 
for the Chemical and Allied 


Industries 


Bailey Meter Co. 


2015 E. 46th St., Cleveland, Ohio 











‘TRADE: “MARK 


Pyrometer Tubes—Protection Tubes 
Combustion Tubes 






















Specify the 
Chemical Stoneware 


that is Standard all the way 
through in size, shape, body 
and price. 
















Chemical . Write fer Bulletin 4M. 
THE FO ©0., INC., ; 


























26 


CHEMICAL AND METALLURGICAL ENGINEERING 














Instant and accurate readings of the contents 
of any tank, from instruments on the wall of 
your offce—that’s the Pneumercator System. 
No need of a man to climb around the tanks, 
providing inaccurate tape, rod or stick read- 


measured by the Pneumercator Gauge in units 
or depth, weight or volume. For varying spe- 
cific gravities there is an adjustable instru- 
ment, which will determine the gravity, then 
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Priéiiiniétcator Tank Gauges 


enable you to do the measuring yourself 








ings that you have to compute. 


uids, pulpy mixtures — all 


Dilute solutions, concentrated or viscous liq- 
are 


Pneumercator Company, Inc. 


take the reading. Absolutely no fire hazard. 


Save your own time and needless expense by 


accurately installing the Pneumercator System. 


Ask for Bulletin No. 103. 


Sperry Building 
40 Flatbush Ave. Ext. 


Brooklyn, N. Y. 


P-165 














INDICATING 


Lycos 








The employment 4A Tycos Sodieas- 
ing, Recording and Controlling In- 
struments in an industrial plant 
indicates an intelligent study of 
process records, which presages the 
control of conditions—resulting in 
products of ever-increasing worth 
and refinement. 
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temperature 
instruments 


Tycos Type Angle and Straight Stem 
Thermometers 

Tycos Recording and Indicating Ther- 
mometers 

Automatic Temperature and Pressure 
Regulators 

Mercury Vacuum and Absolute Pressure 
Gauges 

Engraved Stem Thermometers 

Hygrometers, Hydrometers 

Thermo-Electric and Radiation Pyro- 
meters 











Taylor Instrument Companies 


Rochester,.NY. USA. 


“Theres « Tyros and Taylyr tempereture instrument for every purpose 











Saving Everything Else— 
Why Waste Heat? 


Overheated rooms mean wasted 
coal. Besides, the occupants of an 
overheated room become dull and list- 
less and all work lags. Coal is saved 
and efficiency promoted by the instal- 
lation of 





Whenever you see 


Powers 
Heat Regulation =~" 


It saves coal by allowing only necessary heat to be 
used—promotes efficiency by keeping temperature con- 
ditions right. 


The first cost is the only cost as Powers apparatus is 
entirely automatic and needs practically no adjustment 
from year to year. 


Now is the right time to begin this necessary economy. 
You may freely consult our more than 30 years of ex- 
perience in heat regulation. 





R 966-126 East 44th St., New York 
2727 Greenview Ave., Chicago 
577 Boston Wharf Bldg., Boston 


The Canadian Powers Regula‘or Co., Ltd., Toronto, Ont. 
(1097A) 





Counters, P— wy 

* write for Catalog Nev N-a 

SCHAEFFER & BUDENBERG MFG. CO. 
Brooklyn, N. Y¥. 


Guaranteed Accurate. 
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Metallurgical Laboratory Supplies, Crush- 
ers, Pulverizers, Furnaces, Burners, Process 


Chemicals—Commercial and C. P. Acids 
J. T. Baker’s C.P. Analyzed Chemicals 


THE BRAUN CORPORATION 


San Francisco House Los Angeles, California, U. S 
Braun-Knecht-Heimann-Co. Cable Address: Drea 











STUPAKOFF 


ore) Gb hele 


PYROMETERS 


THE STUPAKOFF LABORATORIES 


PITTSBURGH, PA 











Only Reliable Products Can 
be Continuously Advertised 























_ June 28, 1922 CHEMICAL AND METALLURGICAL ENGINEERING 


27 





. You 
S Need 
Quality! 


From the standpoint of 
Quality, Simplicity and Ac- 
curacy of results, FOULK’S 
CALIBRATING PIPETTE 
stands alone. 
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Chemicals Electrical Indicating Instruments 


: It is of the utmost significance that the Model 1 Weston 
Chemical Apparatus Instrument above illustrated was the first of the epoch- 


: making Weston Instruments that revolutionized the 
Laboratory Equipment art of electrical measurement, and that today, thirty- 
three years afterwards, Mode! 1 Direct Current Port- 











Our complete stocks and manufacturing a are universally accepted standards of 
facilities mean prompt filling of your needs. No matter what types of indicating instruments may 


be required for Direct or Alternating Current service, 
it will always be found that Weston models rank 


The Kauffman-Lattimer Co. supreme and that practically all existing types or forms 


of indicating electrical measuring instruments are 


based upon Weston inventions and developments. 
41 East Chestnut St. Our experience and recommendations are at your 
COLUMBUS, OHIO a ; 
. Weston Electrical Instrument Company 
Let us quote prices on your next list of supplies 77 Weston Ave., Newark, N. J. 


Branches in all the larger cities 








By 








COORS PORCELAIN COMPANY 


MANUFACTURERS OF 


COORS.---U.S. A. 


CHEMICAL AND SCIENTIFIC PORCELAIN 


lf you want anything special that can be made of porcelain, write us 


GOLDEN, COLORADO 











FUSED SILICA 


for LABORATORY and INDUSTRIAL OPERATIONS 


—used where Chemical Stoneware, Glass, Porcelain and 
Platinum are impracticable or undesirable. 


<Rnve SAR, 
Fi ke 
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It withstands extreme and sudden heat changes. 


Our Catalog shows a great variety of standardized shapes and 
sizes used in every day practice. 


General Ceramics Company 
50 Church Street New York City 
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EMPLOYMENT AGENCIES 





GENERAL ENGINEERING AGENCY, 
Pittsburgh, serving industries everywhere, 
freely, overnight proposals require: 


Production superintendents, forge-fur- 


nace executives, assistants, heat treat- 
ment engineers, industrial chemists, 
products sales engineers, mine assayers, 
samplers. 





PROFESSORS, assistant professors and 
instructors of technical and engineering 
subjects wanted immediately for colleges 
and universities; write fully; no advance 
charges. Educators’ Department, H. H. 
Harrison & Co., employment service, 19 
S. La Salle St., Chicago, Ill. 








EMPLOYMENT SERVICE 





A LEADING organization desiring to fill 
an fmportant position, for obvious eth- 
ical and other reasons, cannot invite 
directly the candidacy of any particular 
man. Similarly, no well connected man 
will exploit personally his own qualifica- 
tions, no matter how receptive he may 
ibe to overtures. The undersigned has 
been retained by a national clientele for 
many years, as a medium for negotiating 
preliminaries in such cases. Your per- 
mission to send booklet discussing this 
—_— and describing the service, will 
no degree ante or compromise = 
Strictly confidential W. Bixby, ne., 
312 Leckwood Bidg., Buttelo, New York. 








POSITIONS WANTED 





A RELIABLE man, 42 years of age, 15 
years’ experience as operating superin- 
tendent in electrochemical plants; ex- 
pert on manufacture of caustic soda and 
chlorine products; can furnish the best 
of references. PW-921, Chem. & Met. 
Engerg., Rialto Bidg., San Francisco, 
Calif. 





ASSISTANT manager, with executive ex- 
perience, college graduate, chemical 
training, 32, married, capable of taking 
charge of manufacturing, desires posi- 
tion of responsibility ; record of 10 years 
and references available. PW-920, Chem. 
& Met. Engrg. 





CHEMICAL and mechanical engineer, 18 
years’ experience as efficiency engineer 
and operator of chemical plants. Let me 
handle your knotty problems. PW-909, 
Chem. & Met. Engrg., Old Colony Bldg.. 
Chicago. 





CHEMICAL engineer, university graduate, 
married, 10 years’ experience in industrial 
chemistry, testing, physical metallurgy, 
hydrometallurgy, rare metals, develop- 
ment, desires new profitable connection. 
PW-931, Chem. & Met. Engrg. 








CHEMICAL engineer, 22, B. Ch. E. grad- 
uate work at M. I. T., extensive research 
in distillation apparatus, driers, air con- 
ditioners, etc., 2 years’ plant and lab- 
oratory experience, desires productive 
position where advancement is assured 
for hard work PW-929, Chem. & Met. 
Engrg. 





CHEMIST, A.M., single, some laboratory 
and plarit experience, fair knowledge of 
machinery, desires position with chem- 
ical plant or laboratory where advance- 
ment is possible; prefer Central states. 
PW-230, Chem. & Met. Engrg., Old Col- 
ony Bldg., Chicago, IL. 


POSITIONS WANTED 


| 


POSITIONS WANTED 





| ENGINEER, 19 years’ varied experience 


| 
| 
| 
| 
| 


| 
| 
| 





design, construction and improvement 
work, largely in chemical industries, de- 
sires to etsablish connection having pros- 
pects for permanence with growing manu- 
facturing concern or consulting engineers ; 
highest references. PW-928, Chem. & 
Met. Engrg., Leader-News Bldg., Cleve- 
land, O. 





GLUE and gelatine expert, chemical engi- 
neer, with 21 years’ successful experi- 
ence making ossein, high grade hide- and 
bone-glues, edible and photo gelatines, in 
extraction of fat and grease, tankage, 
fertilizers, sulphuric acid, testing and 
valuation of glue and gelatines, develop- 
ing of processes, design and construction 
of modern plants, accustomed to concen- 
trated work and getting results, desires 
connection in the — p94 of manager 
or consulting engineer; minimum salary 
$5,000; all replies held confidential. Ad- 
dress “Gold Extra,” PW-916, Chem & 
Met. Engrg., Leader-News Sidg., Cleve- 
land, Ohio. 





GRADUATE, S. B., M. I. T., 1922, electro- 
chemical engineering, with half'a year’s 
experience in aluminum industry, desires 
position. Any opening in electrochemical 
or chemical engineering field will be con- 
sidered. PW-922, Chem. & Met. Engrg. 





GRADUATE chemist, 1922, age 24, desires 
position in analytical laboratory or fac- 
tory to do general analytical work, 
organic or inorganic; terms immaterial. 
PW-932, Chem. & Met. Engrg., Old Col- 
ony Blidg., Chicago, Ill. 


4 





PETROLEUM chemist with eight years’ 
experience in large refinery is now avail- 
able. F. E. Kimball, 2511 Marathon St.. 
Los Angeles, Calif. 





RESEARCH engineer, chemical and metal- 
lurgical; sound -ideas and judgment ; 
loyal co-operation ; highest education and 
references. PW-926, Chem. & Met. 
Energ. 





SULPHURIC acid engineer and metallur- 
gist; wide experience research, design, 
construction and operation; excellent 
education and references, PW-925, 
Chem. & Met. Engrg. 


| 


YOUNG man, 30 years old, Protestant and 
single, desires a connection with a re- 
liable concern wherein there is an oppor- 
tunity for advancement to an executive 
position; have had 8 years’ experience 
in the metallurgical field ; have developed, 
layed out and installed pyrometric equip- 
ments of all types; developed automatic 
control for oil-fuel fired furnaces; cap- 
able of operating and installing metal- 
lurgical and chemical laboratories and 
heat-treating plants; at present employed 
in responsible metallurgical position ; can 
give excellent references as to character 
and ability; salary expected $4,200 per 
year. PW-927, Chem. & Met. Engrg., 
Old Colony Blidg., Chicago, Ill. 








OFFICIAL PROPOSALS 





Bids: July 5. 
Liquid Chlorine 
Hammond, Ind. 


Sealed proposals will be received at the 
office of the Board of Public Works, Water 
Department, of Hammond, Iadiana, until 2 
o'clock Central Standard Time, on the 5th 
day of July, 1922, to furnish entire require- 
ments of Liquid Chlorine to the City of 
Hammond, Water Department, for a period 
of one year from the date of the signing, 
and approval of the Contract by the 
of Public Works. 

Approximately 30.000 to 40,000 pounds 
of Chlorine will be used during the year. 

Bids will be publicly opened, read and 
scheduled and the contract awarded as soon 
thereafter as pra cticable. 

The Board of Public Works reserves the 
right to reject any or all bids and to waive 
technical defects in a proposal advanta- 
geous to the City of rw.) 

J. SWANSON, 
SACOB WIKER 
F. C. DIETRICH, 
Board of Public Works. 
W. MILES, 


Clerk Hammond Water Department. 








LEAD LINED 


ACID VALVES 


Schutte & Koerting, 3 in., $40.00 
All New 4 in., $50.00 


THE J. P. WOOD HEATING CO. 
Phone Market 0127. 239 N. 4th St., Phila, 








OFF PEAK POWER 


About 35,000,000 Kilowatt Hours per 
year available at Tonawanda or 
North Tonawanda, New York. 


Will make attractive rate to anyone 
who can utilize this power. 


Location at the foot of navigaton of the 
Great Lakes and the Western Terminus of 
on New York State Barge Canal. 


transportation facilities unsurpassed. 
A and Living Conditions Good. 


Tonawanda Power Company 
North Tonawanda, N. Y. 


FOR SALE 


The following used equipment, 
all in good condition: 
1—"Gould” trip) . 
1% . = x 6- ag ee ee 


1—“‘McGowan" duplex draulic, 1-i 
6-in and %-in. yg - - “1 wang 


1—“Vulcan” siplex back- ser b draulic, 
1%-in. x 6-in atl — 


2—*“Union Steam yump. compressors, two- 
stage, 8 x 8-3% x 


1—10-hp. General Saeatiie os 1800 
r.p.m., 24 amp., 10 cy., 220 v 


Hospital Service Company 
2859 Twentieth Ave. S., Minneapolis, Minn. 








Varnish and Paint Information Desired 


Information regarding the ies and manufac- 
ture of the following materials is desired: Ester 
gum, spar varnish, shingle stains, flat interior 
paint, cement coating paints, damp-resisting paints, 
ships bottom and anti-fouling copper soap paints. 
Communications will be considered confidential. 


M-918, Chem. & Met., 





10th Ave. at 36th St., New York City 


WANTED 


HYDRAULIC PRESSES 


wry for 2500 Ib. operation pressure. 
6, 8 10 in. diam. ram. > - os 


Must be in good mR. eenttlien. 





NORTON LABORATO Inc. 
Lockport. N.Y. 








EXECUTIVES 
cocnas Cet Lan cor ter,  marvions 
ee 


with as he 
fer thousands of ethers since 1969. Taguines 
invited. 


THE NATIONAL BUSINESS BOURSE 
19 5 "LaSalle St” Chicago 





pay highest market price, 
oid a Silver and Platinum always on 





WE WANT YOUR PLATINUM SCRAP 


IN ANY FORM 
eT SR TE a eete Se reer seevevel 


I. MILLER, Smelter and Refiner, 252 Colonial Arcade, Cleveland, Ohie 


and Precious Stonce Bousue. 
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CHEMICAL EQUIPMENT 


Rotary Dryer, 4 ft. 3 in. dia. x 19 ft. 


long. 
Jacketed Vacuum Phenol Still, 
x 5 ft. 


Kiln Dryer, 6 ft. dia. x 65-70 ft. long. 
and 


Westinghouse Gas Producers 
Westinghouse Gas Engines. 


S ft. 





Centrifugal and Vacuum Pumps. 
Keiley Filter Presses, Devine Vacuum 


Purifiers. 


200—110 Gallon Steel Drums. 
50—50 Gallon Steel Drums. 
Lot of Steel and Wooden Tanks. 


THE PERRY, BUXTON, DOANE COMPANY 


214 West First Street, South Boston 27, Mass. 








FOR SALE 


16 in. x 10 in. Farrell Jaw Crusher. 

No. 2 Hill Cinder Crusher. 

Hilles & Jones Bar Shear, 2 in. sq. 
cap. 

Sturtevant Vert. 
30 in. 

Rotary Hopper Dewaterer, 4 ft. dia. 
x 4 ft. 

32 in. x 16 ft. Hexagon Reel—Mon- 
arch No. 1. 

Richardson Auto. Bag Scales, 100 Ib. 

18 in. x 24 in. James One Cell Auto. 
Jig. 

10 in. x 12 in. James One Cell tin 
Jig. 

No. 5 Sturtevant R. H. U. B. D. Blower. 

James Vibrapact Screen. 

Hunt Tipping Charging Car, 27 cu. ft. 

100 gal. Valley I. W. Autoclave with 
Agitator. 

Enamel Lined Tank, 7 ft. dia. x 5 ft. 

50 gal. Jacketed Copper Still and Con- 
denser. 

3% in. Centrif. Lead Pump, 300 gal. 

capacity. 

No. 3 R. H. James Table. 

15 hp. Westinghouse C. I. 
845 r.p.m. 

Pumps—Pipe and Fittings. 


The Stanley Chemical Co. 


East Berlin, Conn. 


Rock Emery Mill, 


Motor, 











Plant Equipment 
DRYERS 


Proctor Dryers, 2-4-6 and 8 truck, new. 
Devine Vacuum Chamber Dryer, No. 11, 
belt driven pump, new. 
Devine Vacuum Shelf Dryer, 13 shelves, 
59 in. x 53 in. 
20 in. x 


20 shelves, 
42 x 42 in 
Buffalo. “itemnepbesle Dryer, 5 ft. x 12 ft. 


EXTRACTORS 


3—Troy, 26 in., copper basket. 

1—American. 26 in., copper basket. 

1—Schaum & Uhlinger, 30 in., rubberized, 
steam driven. 


1—Tolhurst, 40 in., copper basket, self 
balancing 

1—Tolhurst, 40 in., steel basket, self 
balancing. 

2——Tolhurst, 48 in., steel basket, self 
balancing. 
FILTER PRESSES and 

FILTERS 

2—United, 18 in., center feed, recessed type, 

34 chambers. 


2—United, 24 in., center feed, recessed type, 
30 chambers. 
2—Johnson, 30 in., 
type, 42 chambers. 
2—Sweetland, No. 2. 
1—Sweetiland, No. 9. 
| No. 250. 


Tanks, Sulphonators, Glycerin 
Distilling and Grease Reduction Plants, 
Refrigerating Equipment. 


W. H. CAMPBELL, INC. 


30 Que, Street, oo! x York City 
ortlandt 57 





Cin 


Your Opportunity 


To benefit from our 

recent enormous pur- 

chases, we offer for im- 

mediate shipment: 

29—W & P MIXERS, 150 gal., 
size 15, type 6, Class BB. 


30—42 in. AMERICAN CENTRIF- 
UGALS, bottom § discharge, 
steel basket, for direct motor 


drive. 

3—44 in. COPPER COLUMN 
ETHER DISTILLING 
UNITS. 

2—54 in. COPPER COLUMN 
ALCOHOL DISTILLING 
UNITS. 

24 TRUCK PROCTOR 
DRYER. 

1—-12 TRUCK PROCTOR 
DRYER. 

FILTER PRESSES 
GRINDERS 
EVAPORATORS KETTLES 
Phone Wire Write 


Consolidated 


Products Co., Inc. 
15 Park Row, New York 








FOR SALE 


3 Sharples No. 6 


STEAM DRIVEN 
CENTRIFUGES 
and one extra bowl, first- 


class condition, used for 
wool grease recovery. 


Reply P.O. Box No. 116 
Wilton, N. H. 











FOR SALE AT A BARGAIN 
Vacuum Drum Dryer 
One Divine 10-ft. 6-in. by 52-in. Drum. 


FS-919, Chem. & Met. Engineering 
1570 Old Colony Bidg., Chicago, Ill. 











New and Used 
Equipment 
At Reduced Prices 


Our immense stock of materials and 
equipment at the Old Hickory mu- 
nitions plant, built by the govern- 
ment for war purposes and none of 
it in use more than 90 days, in- 
cludes much which can be used in 
the general chemical fields. All 
was bought on rigid government 
inspection, which is a _ sufficient 
guarantee of quality. Here are 
just a few items: 


CRANES 


1—110-ft. fixed radius, 
handling Crane, with 
Runs on 
tracks. 

1—Industrial Works, Steam operated Type 
C, Locomotive Crane, 40-ft. boom. 

Capacity 15 tons. 


PLATFORM AND TANK 
SCALES 


100—Platform Scales, consisting of Howe 
No. 83 double beam, Howe No. 207 
double beam, Howe No. 92 double 
beam, Howe No. 44 single beam, Howe 
No. 6 single beam, Fairbanks No. 11 


double beam. 
number ef 100-ton 


Link Belt coal 
5%-yd. bucket. 
two parallel broad gauge 


Also a large 
capacity tank scales. 


ACID PLANTS 


12—Complete contact Sulphuric Acid 
Plants, each of 70-tons daily capacity. 
5—Complete Nitric Acid Plants. 
ese will be sold complete or in part 
Can also furnish extra parts and equip- 
ment for these plants in either new or 
used stock. 


BUCKET ELEVATORS 


50—Bucket Elevator Outfits, complete with 
chains, buckets, sprockets, gear drives, 
and enclosed in sheet iron frames, to 
gether with hoppers, loading and dis- 
charging devices. 
20 to 50 ft. 


ELECTRICAL EQUIPMENT 


Heights range from 


Generators, transformers, motors, in a 
wide variety of types and sizes. 
Several hundred Pumps of almost 


every variety. State your wants and 
we will quote you. 


MISCELLANEOUS 


56—Universal Kneading and Mixing Ma- 
chines. 100-galllon capacity. Werner 
& Pfleiderer make. 

40—wWelded Steel Digesters, capacity 1,300 
cu. ft. Pressure 110 Ibs. 

4—Glen Falls Rotary Sulphur Burners, 
complete with combustion chambers, 
housing, rotating mechanism, etc. 

14—Welded Steel Autoclaves. 

12—Badger Type Triple Ether Units, com- 
plete for manufacture of Sulphuric 


er. 
18—Badge? Type, Alcohol Rectifying Units 
complete. 


—— Type Vacuum Diphenylamine 
ills. 
1—Aniline Distillation Plant, complete. 


Write for our Bulletins No. 8 and No. 14 


Nashville Industrial 
Corporation 


Jacksonville, Tennessee 
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DR. CHARLES F. McKENNA 


Consulting Chemist and Chemical Engineers 
Expert in Technology and Testing of Materials 


50 Church St.. NEW YORK CITY 




















GEORGE M. BRILL 
CONSULTING ENGINEER 
Manufacturing Plants and Processes 
Investigations for Industrial 
and Financial Purposes 
Practicing Profess ona ly. since 1900 
Late Consulting Engineer 
The Solvay Process Co. 

149 Broadway, New York 


A. E. MARSHALL 


Specialist in Mineral Acids and Fertilizer. 
Manufacture, Consultant on Chemical Piant 
Design and Practice 


Cable Address: Techemik, Balto 
3034 St. Paul Street 


Baltimore, Md., U. S. A. 


T—S—M—E 
ENGINEERING CORPORATION 


Chemical and Mechanical Design or Con- 
struction, Power Plants, Factory Buildings 


and Equ pment, Liquid Chlorine, Sulphur 
chloride, a Ash, Biproducts and Waste 
Products. 


Iroquois Building, Buffalo, N. Y. 




















CANNON-SWENSON Co. 


Consulting and Contracting 
Engineers 
Designs, Reports, Appraisals and Construc- 


tion of Complete Chemical P.ants and Sugar 
Factories. 


53 West Jackson Bivd., CHICAGO 


“From Research to Plant in Operation” 
Meics, Bassett & SLAUGHTER 
Incorporated 
CHEMICAL ENGINEERS 


Research—Design—Engineering 
Reports on Projects for Financing 
Finance Bidg. Philadelphia 


THIS DIRECTORY 


is serving other engineers. 
Why can it not serve you, 
too? 








JOHN S. UNGER 
Member of A.S.M.E. and A.G.A. 
Specialist in Ammonia Recovery 

4700 Beacon S8t., Chicago 




















Dwicut & Lioyp SINTERING Co, 
Special Problems in Ore Treatment 
“9 Broadway, New York—Cable, ‘‘Sinterer”’ 





W. D. Mount, M.E. 


Member A. 8S. M. E. and A. 8S. C. 


7 oe ‘Rotary Filters. | Twenty-four 
years’ practical operating experience. 


eaitiens Nat'l Bank Bidg.. Lynchburg. Va. 


Louis Weisberg, Ph.D. E. G. Wadel, Ch. E. 
WEISBERG & WADEL 


Consulting Chemists and Engineers 
247 East 4ist Street, New York City 











Exvprep & ATKINSON, INC. 
Chemical Advisers and Ena ‘neers 


48 East 4ist St. 1857 Gent Ave. 
New York City Indianapolis 











FraNk R. GUNN CoMPANY 
Analytical and Consulting Chemists 


Steel, Alloys, Coal, Coke, Waters, Oil, Soaps, 
Fertilizers and Fertilizer Materials 


2313 W. Atlantic St., Philadelphia, Pa. 


RicHAarD NEUHAUS 


CONSULTING ENGINEER 
LONG YEAR'S SPECIALTY: 
Chlorine Liquifying plants. Carbon-dioxide 
generating—compressing and 
liquifying plants. 
Ertensive European connections 
180 Main St., Buffalo, N. Y. 


Tue J.G. Wuite ENGINEERING 
CorPORATION 


Engineers—Contractors 


43 Exchange Place, NEW YORK 




















HERCULES ENGINEERING 
CORPORATION 
Compete Chemical and Electrochemical 


Plants 
Reports, Plans, Specifications 
and Purchasing 


501 Fifth Avenue, NEW YORK CITY 


Wo. KINGMAN PAGE 


Consulting Metallurgical Engineer 
Hydrometallurgical and Le a ee a me 
Research. Design, Developments and In- 
vestigations of Non-ferrous Metallurgical 
Plants and Processes. 
56 Pine St. 


Colorado Springs, 
New York Colo. 


Witey & Company, INc. 


Analytical Chemists 
Specialties: 


Fertilizers, Phosphates, Pyrites, Wood Pulps 
Greases, Coal Analyses, etc. 


Cor. Calvert & Read Sts.. BALTIMORE, MD. 














Perry & Wesster, INc. 
Chemical and Industrial Engineers 
Consulting Engineers 
31 Union Square, West, New York 








Robert W. Hunt, Jno. J. Cone 
D. W. MeNaugher 


Ropert W. Hunt & Co. 


Engineers Chemists 
Metallurgists Inspectors 
Examinations, Reports on Properties and 
Processes 


2200 Insurance Exchange, CHICAGO 


Lucius PITkKIN, INc. 


ANALYTICAL AND CONSULTING 
CHEMISTS AND ASSAYERS 


Weighers and Samplers of Ores and Metals 
47 Fulton Street, NEW YORK 


ELBERT A. WILSON 
Chemical Engineer 


Formerly Director 
Pyralin Research Laboratory 
E. I. du Pont de Nemours & Co. 


77 N. Midland Ave., Arlington, N. J. 

















Stewart J. Lioyp, Px.D. 
CONSULTING CHEMIST 
sou vay. CHEMICAL INDU STRIES 
UNIVERSITY, ALABAMA 





RICHARDS & LOCKE 
Mining Engineers Ore Testing 


Specialty: Careful concentration tests for design of” 
flow-sheets for difficult ores. 
69 Massachusetts Ave, CAMBRIDGE. 39 MASS 





PATENT 
ATTORNEYS 

















MANTIUS ENGINEERING Co. 


Inc. 
Consulting Engineers 


General Consultation and Researgh Work 
Chemical Plants and Machinery Designed 
and Constructed 
Investigations and Reports 


15 East 40th Street, New York Cty 








Dwicnt P. Rospinson & Co. 


Incorporated 
With which is Consolidated 

Westinghouse, Church, Kerr & Co., Inc. 
Design and Construction of 

Chem cal Plants, Power Developments 
Industrial Plants Complete 

New York Youngstown 

Dallas Los Angeles 


Chicago 
Montreal! 


CLAYTON L. JENKS 


Chemical Patents 
Improper Trademark Usage Corrected 





Corporation Patent Systems Organized 
120 Broadway, New York 

















- . > y 
CLARENCE W. Marsu 
ENGINEER 
Caustic Soda and Chlorine 
Electrolytic Plants 
Spec.alizing on plant design, econom cs and 
improvements, and analyzing the funda 
mentals of markets, manufacturing costs 
ind investments 


101 Park Avenue New York City 








Philip A. Singer Harris Perlstein 


SINGER-PERLSTEIN 


Chemical and Industrial Engineers 
Consultation Reports, Specializing in Design, 
Erection, Operation and Improvement of Factories 
for Manufacture of Starch, Dextrin, Glucose, Malt, 
Maltose, Alcohol, Feed, Cereal Food and Oil, 

Cereal Milling 


® South Clinton St.. CHICAGO, ILL. 


JOSEPH W. HARRIS 
Ex-member Examining Corps, Chemical, Electrical 
and metallurgical Patents. Over 15 years’ experience 
Washington Lean and Trust Bidg 
Washington, . €. 














IVAN J. TASHOF 
PATENT LAWYER 
Specialist in Inventions relating to the (Chemical 
and Metallurgical Industries. 
Victor Bidg., Washington, D. C. 
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Lacey & Lacey 


Patent and Trade Mark Lawyers 
639a F St.. N. W., Washington, D. C. 
ESTABLISHED 1869 
Represent some of the Largest Commercial and 
Industrial Concerns in this Country in Mining, 

Metallurgical and Chemical Cases. References on 
request. Reasonable fees. Patent Sense—* The 
Book for Inventors and Manufacturers,’’ free. 


HOoCHSTADTER LABORATORIES 
Chemical Analyses, Consultants, Technical 
Experts, Investigations, Litigation 


Coal, Oils, Water, Foodstuffs, Gelatine, 
Beverages, Dairy Products, Confectionery, 
Drugs, Minerals, Textile Materials, Etc. 
Phone, Beekman 5260-5261 
227 Front Street, NEW YORK 


Reports 
Investigations 


Send for descriptive booklet (CM 


15 E. 40th St. 


ScHAAF RESEARCH SERVICE 
Technical and Industrial Information 


Searches 


New York C 


ity 








MUNN & Co. 


Chemical, Electro-Chemical and 
Metallurgical Patents 


Offices : 
Woolworth Bidg. 


New York cur 
Scientific American Bldg. 


Washington, D. 


Tower Bidg. Chicago, m1 
611 Hanna Bldg. Cleveland, Ohio 
Hobart Bidg. San Francisco, Cal. 





New York TestinGc LasBoraTories 
Metallurgical and Chemical Engineers 
Metallographers 
L. R. Seidell G. B. Jack, Jr. 


Physical and Chemical Analyses of Iron, Steel, 
and Non-Ferrous Alloys, Ores, Paints, Cements, 
and Asphalts. Metallurgical Photo-Micrographs, 
Consultants, Investigators, Inspectors of Materials 
in Smelting, Foundry, Drop Forging and Heat- 


Treating Practices. 
80 Washington St.. NEW YORK CITY 





Tuis DIRECTORY 


is known 
allied 


chemical 
logical 


throughout the 
industries as the 


and 
medium 
through which to locate responsib!e chem- 
ical engineers to handle important problems. 














C. L. PARKER 


Ex-Examiner Chemistry 
U. 8. Patent Office 
Attorney-at-Law and Solicitor 
of Patents 


McGill Bidg.. WASHINGTON, D. C. 


PITTSBURGH TESTING 
LABORATORY 
Inspecting Engineers and Chemists 
612-620 Grant St., PITTSBURGH, PA. 


Research, Analytical, Bacteriological and 
Physical Laboratories 














MISCELLANEOUS 

















LABORATORIES 








RESEARCH 
SERVICE 














JOHN F. ABERNETHY 
Lead Burning 
j Lead Work of Every Description 
708, Myrtle Ave., 


Lead Lined Tanks 


BROOKLYN, N. Y. 











ELECTRICAL TESTING 
LABORATORIES 


Tests 


80th St. and East End Ave. 
NEW YORK, N. Y. 








INDUSTRIAL RESEARCH Co. 


Cc. E. DOLBEAR, Pres. 
Chemical and Mechanico-Chemical Research 
Processes devised, Investigated and Developed. 
Overseeing of Plant, Design and Operation, Process 
difficulties and wastes eliminated. We specialize 
on Alkali, Metal and Earth Compounds, their re- 
covery and refining. 
Chemical Analysis 
Offices and Laboratories 
28 Belden Place, San Francisco, Cal. 


Assaying 





Frep S. CARVER 


Specializing in 


MACHINERY 
for Special Uses 
8 West 40th Street, New York 





HYDRAULIC PRESSES AND 











**SEARCHLIGHT’’ is 


advertising of this industry. 


the 


‘OPPORTUNITY ’’ 

















THE AMERICAN WELL WORKS 


General Office and Works 


AURORA, 


ILL. 


Chicago Office 
First NATIONAL Bank BiDe 





seentte st” 








If You Ship Chemicals 


In powdered, lumpy or granular form—see the May 16, 
1 1922, issue of this paper. But at all events, send for 
f s prices and deseription of 
t SANDUSKY BARRELS 


“The Best Barrels Built’ 


The Sandusky Cooperage & Lumber Co. 
Main Office, Toledo, Ohio 








works 
PITTSBURGH 
DES MOINES 
CHATHAM, ONT. 








DES MOINES 





& Structural Steel Work 


PITTSBURGH - DES MOINES STEEL COMPANY 


CURRY BUILDING, PITTSBURGH. PA. 




















“ SHARPS 





Wir for illustrated Bulletins on 
RPSVILLE” 


— e Tanks—vertical and horizon- 
riveted or welded. 
EL, Every Tank guaranteed. 


SHARPSVILLE BorLeR Works Co. 
SHARPSVILLE, PA. _ 


VOU 


Tanks 


Standardizeé 
ock-bottom 











Laboratory Supplies 
Fire Clay Products 


Oi! Burners 


. 


THE DENVER FIRE CLAY COMPANY 
Denver, Colorado, U. S. A. 
New York Office: 50 E. 4ist St. 


Utah Dept., 





Metallurgica! Furnaces 


Salt Lake City 





ate 
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CALDWELL 


SERVICE 


ALF a million dollars’ worth of well selected stock, constantly 

maintained, and an organization keyed up to the theory that 

plant efficiency is measured by the number of orders shipped on the 
day of receipt, accounts for Caldwell service. 


If you need gears, sprockets, transmission machinery, Helicoid Conveyor or 
any of the Caldwell specialties promptly,..wire Caldwell, or call up the nearest 
Link-Belt office. You will find Link-Belt Company offices in all principal cities. 


H. W. CALDWELL @& SON CO. 


LINK-BELT COMPANY, Owner 


CHICAGO, 17th Street and Western Avenue 
DALLAS, TEXAS, 709 Main Street 


 awwwewwww es 





NEW YORK, 299 Broadway 








Se 


IRVING |[RON WORKS Co. 
LONG ISLAND CITY. N.Y..U.S.A. 


-wete for Cataleg 2A! 








‘STEEL 


‘or mmediate Shipment from Stock 


Tees Fleor Plates 
Beams Plates Treads 
Channels Sheets Rivets 
Angles Tubes Bolts, etc. 


Write fer Ryerson Stock List 


RYERSON: « 








BROWNHOIST 


Lecomotive Cranes Tramrails & Trolleys 
Buckets Tr. Cranes 
Drag-Line Buckets Pillar & Jib Cranes 
Electric Hoists Heavy Dock Machinery 


THE BROWN HOISTING MACHINERY CoO. 
Cleveland, Ohio 


A. L. Duval v’Adrian Laboratories 


Consulting and Research Service 
for Glass, Ceramie and Alloy Manufacturers 


ALTON, ILLINOIS 
See our ads in April 5th and April 19th issues of this paper 








PLANT CONSTRUCTION ENGINEERING SERVICE 


Bue wut tye eet of Gene Cam oe: es eee 
emables us to offer the best service available in the and construction of 


Sulphuric Acid Plants Complete LA ae od Plants 


Sulphuric Acid Concentrating A lante 
lants Double Su hate Plante 
Nitrie Acid Plants Ammonium Plants 
drochioric Acid Plants Sludge Acid BE z 
Acid Plants Plants 


CHEMICAL CONSTRUCTION CO., CHARLOTTE, N. C. 
New York Office: 50 E. 423d St. 











Ask for Bulletins 124, 125 and 126 


( JUARANTEE ONSTRUCTION(O. 
ENGINEERS CONTRACTORS 


Cc. L, INSLEE EDW. BURNS W. W. RICKER 


Design and Construction of Complete Power and Industrial 
Plants. Coal and Aon Handling Equipment. Coai 
and Materials Handling and Storage. 


150 CEDAR STREET, NEW YORK CITY 
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ZENITH FILTERS 












In centrifugal ma- 
chines excessive Power 
is consumed, operation 
is intermittent, and re- 
placement of Filtering 
medium frequent. 
Drainage boards are 
intermittent 
and labor con- 
suming. 


Eliminate all 
these disad- 
vantages by 
using Zenith 
Dewaterers. 


The principle of 
the Buchner fun- 
nel is here applied 
on a commercial 
scale, accompanied 
by entirely contin- 
uous and automatic 
operation. This 
means maximum 
efficiency and 
economy when 
handling rapidly 
settling solids. 





(PATENTED) 


Zenith Rotary Hopper Dewaterer 


Industrial Filtration Corporation, 115 Broadway, N. Y. 





e 


Wood Plate and Frame Press 





FILTER PRESSES For acids and dccsladls 


We make all sizes from 18 
inches to 40 inches square. 


William R. Perrin & Company 
William R. Perrin, Limited 


where liquids should not 


come in contact with metal 
Write for Information and Prices 


Chicago, Illinois 


Toronto, Canada 








An Unequalled Record 


of Filter Service 


Of the hundreds of Sperry Filter Presses now in use, many are 
from 15 to 20 years old and still rendering satisfactory service. 
They serve all kinds of industries, often under very difficult circum- 
stances, and they all earn the enthus‘astic approval of operators 
and management alike. 

For filtration, it will pay you as well as it did the present users, 
to come to Sperry for presses. 


D. R. SPERRY & COMPANY 
Batavia (near Chicago), Illinois 
Pacific Coast Representative: 
B. M. Pilhashy, 532 Merchants Exchange Bldg.. San Francisco, Cal. 
New York Agent: H. EB. Jacoby, 95 Liberty Street. 





CENTRIFUGALS 


For Every 
CENTRIFUGAL 
Drying Operation 


olhurst 


AAACHINE WoRKS 
TROY, N-Y. 


YORK OFFICE 
BROADWAY 

















CORPORATION 
_ 4 FILTERS — CONTINUOUS 
UNITED PUTER PREGURS —SWEETLANDS PATENT METALLIC FILTER CLOUH 
Chicago Works: New York 
Salt Lake City Hazleton, Pa. 
Filters for All Industrial Purposes 


Los Angeles 





f OLIVER FILTERS KEEP RUNNING 
insuring 
ECONOMY OF OPERATION 
Write us fo: complete information 
OLIVER CONTINUOUS FILTER CO. 


| San Francisco New York London 
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WESTON CENTRIFUGALS 


CHEMICALS, NITRATING, DRYING, SUGAR, SALT 


All Requirements 
STANDARD CONSTRUCTION ESTABLISHED 1843 ORIGINAL MANUFACTURERS 


AMERICAN TOOL & MACHINE COMPANY 


Trade Mark Regis‘ered U. S. Pa‘ent Office 
BOSTON 


FOSTER SUPERHEATERS 


For all industrial and power plant purposes 
A necessity for turbine protection, engine cylinder economy and utilization of superheat for all its benefits se 


POWER SPECIALTY CO. Pritiipnia Ehiceee”” Dees finden Ene. 111 Broadway, N. Y. 






























F | LTE ER- ‘C 6 I. a Harbison-Walker Refractories Company 
Medium MANUFACTURERS OF 
High Grade Silica, Chrome, 
ane df vans trate of tom. grater, clarity for comple. bullets Magnesia and Fire Clay Brick, 
PP sent upon request. Dead Burned Magnesite and Furnace Chrome, 
CELITE PRODUCTS COMPANY Chrome Ore. 
nee Toy, Palate cee, Be. Cpe Lan PITTSBURGH, PA. 








Producer Gas Systems 


Using Bituminous and Anthracite Coals 
Raw and Scrubbed Gas for Displacing Oil, City Gas, Coal 
and Coke in Furnaces of all Descriptions. 


WE GUARANTEE RESULTS 
° ° 431 S. Dearborn St. 
Flinn @® Dreffein Co., CHICA G Oo 

















ELECTRIC FURNACES 


“GREAVES-ETCHELLS” for meiting and refining Iron and 
steel 

FAST MELTING ACID LINED FURNACES. 
ELECTRICALLY HEATED:—Core and Mold Drying Ovens 
Vitreous Enameling and Japanning Ovens. 

HEAT TREATING FURNACES for brass, iron and steel. 


ELECTRIC FURNACE CONSTRUCTION CO. 
908 Chestnut St. Philadelphia, Pa 


DETROIT | etrctric 
casa" FURNACES 


DETROIT ELECTRIC FURNACE CO.,, Detroit, Mich. } 


Laboratories and Schools 


MELT gold, silver, nickel, copper and other metals by 
ELECTRICITY in the new Booth Furnace. Price $75.00. 


The Booth Electric Furnace Co. 
411 North Wells Street, Chicago, Ill. 


AUUUUEDERAUDORELERUGOUO*NEEOT TUOEDENOAUOSENEOOOOENORS 


jUSOGUNCUDROOOOAUOUOAOE'COEON, GODUOOE’ UUESEECROIRA. 








“Out of Flame—Progress” 


Our trademark and our motto are both 
derived from ancient sources. Our service 
ts based upon a law of economy equally 
ancient—a law which enables us to guar- 
antee overall furnace results. Ask ws. 


American Industrial Furnace Corp. 
10 Post Office Square, Boston. Mass 














REFRIGERATING PLANTS ROBERTSON PROCESS METAL 





YORK MANUFACTURING CO., York, Pa. H. H. ROBERTSON CO.., Pittsburgh, Pa. 











' for the Chemical Industry «puny eee 

= Ammonia Compression Consultation on any + 3: : 
- Ammonia Absorption Refrigerating Problem Permanent Roofs, Siding and Trim 
i CO, Compression Invited Write for Sample 

E 

E 





"=" w ING SS ete: 


lit ELECTRIC FURNACES - PYROMETERS 


Pyrometers are found in the 
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THE BABCOCK & WILCOX COMPANY 


85 LIBERTY STREET, NEW YORK 


Builders since 1868 of Makers of Steam Superheaters 
Water Tube Boilers since 1898 and of Chain Grate 


of continuing reliability Stokers since 1893 


BRANCH OFFICES BRANCH OFFICES 


Boston, 49 Federal Street Detroit, Ford Building 
PHILADELPHIA, North American Building NEW ORLEANS, 521-5 Baronne Street 
PITTSBURGH, Farmers Deposit Bank Building Houston, TEXAS, Southern Pacific Building 





CLEVELAND, Guardian Building DENVER, 435 Seventeenth Street 
CHICAGO, Marquette Building SALT LAKE Ciry, 705-6 Kearns Building 
CINCINNATI, Traction Building WORKS SAN FRANCISCO, Sheldon Building 
ATLANTA, Candler Building Los ANGELES, 404-6 Central Building 
Tucson, ARIz., 21 So. Stone Avenue Bayonne, N. J. SEATTLE, L. C. Smith Building 

Fort WortTH, Tex., Flatiron Building Barberton, Ohio HAVANA, CUBA, Calle de Aguiar 104 


HONOLULU, H. T., Castle & Cooke Building San Juan, Porto Rico, Royal Bank Building 




















Maxon 


Premix Burners 
BURN GAS OR OIL 


They are complete motor driven 
ge yy fuel burning units supplying the 
BURNER air and fuel intimately mixed so 
that complete combustion is se- 


cured. 
Applicable to all industrial furnaces. 


—— 





/ 














Maxon Furnace & Engineering Co. 


Muncie, Indiana 
New York Chicago Pittsburgh Cleveland 











Electric Heat Treating Furnaces 


We lead the world as designers and builders of all types for all 
purposes. 

Our furnaces are used for every phase of metal heat treating as 
well as vitreous annealing, glass annealing, china decorating, etc. 


Submit us your problems and write for catalog. 
Holcroft & Company, Contracting Engineers 
6545 Epworth Blivd., Detroit 





THE GEO. Jl. AAGAN ComPANY 


PEOPLES BANK BU 
fewar Furnaces PITTSBURGH, PA. 








G/ a ND 


4 











wr 











Industrial Heating by Oil Circulation 
by the MERRILL PROCESS CED 


For the quantity production of quality products Chain Grate Stokers Steam Jet Ash Conveyors 
with safety and i eet wiienaa Fuel Retarders — .- = 
PARKS-CRAMER COMPANY Write to Dept. F for Literature 
Engineers and Contractors 1102 Old South Bidg., Boston, Mass. Green Engineering Co., 140 Kennedy Ave., East Chicago, Ind. 








The Morgan Producer Gas Machine <~O4n 4h; . -~_- é >al 


is the highest class gas producer built in the 
U. S. and is advertised in this journal the first 
issue of each month. 


Morgan Construction Co., Worcester, Mass. 
Pitssburgh Office: 704 Arrott Bidg. Telephone Court 1381 


f 
With an installation of the COTTRELL ELBOTRIOCAL 
PRECIPITATION PROCESSES. It will eliminate «s 
nuisance and recover lost values. Write for information. 


Research Corporation 
23-31 W. 43rd Street, New York City 
District Office: Fisher Bldg., Chicago, Ill. 


























86 


BARNSTEAD STILLS 


For Pure Distilled Water in Plant 
and Laboratory. 





The above cut shows a Barnstead Still 
in a department of the Pittsburgh Test- 
ing Laboratory. It is giving highly 
satisfactory service, producing a better 
grade of distilled water than they had 
obtained before. 


All Barnstead Stills are economical, 
whether operated on steam, oil, gas or 
electricity. They are built in all sizes 
from % gallon to 100 gallons per hour. 
They are in use in plant and laboratory 
of all kinds of plants in a wide variety 
of industries. 


Write us for details. 


ASK YOUR DEALER 


BARNSTEAD 
STILL & STERILIZER COMPANY 
Boston 30, Massachusetts, U.S. A. 
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Evaporators 


Climbing Film Falling Film 
Serpentine Horizontal 


Salting 
KESTNER EVAPORATOR CO. 


Philadelphia, Penna. 








BUCKEYE DRYERS 


Direct, Indirect, and Steam-Heated 
SIX TYPES—SIX SIZES 
end us your drying problems 
THE BUCKEYE DRYER COMPANY 


Main Office: 243 No. High St., Columbus, Ohio 
Denver Office: Boston Bidg., Denver, Colo. 





B. P. Goldman, 220 West 4° St., New York City 

















ROTARY VACUUM DRYERS 
with patented Spiral Agitators 


Low Power—Efficient Agitation—Rapid 
Uniform Drying—Automatic Discharge 


Send for Catalog 


F. J. STOKES MACHINE CO. 
6120 Tabor Road, Olney P. O., Phila, Pa. 























“HURRICANE” DRYERS 


a | : 
ihe | 
‘ i 





reeepnennnes 








E PRODUCE an almost endless variety of appa- 
ratus in steel, iron, bronze, monel metal, brass, lead, 
block tin, zinc, and any desired metal. Size and compli- 
cated construction means little to us. 


L. O. KOVEN & BROTHER 
Main Office: 154 Ogden Avenue, Jersey City, N. J. 





New York Office: 50 Cliff Street 


DOUUETECONIEDOVEN TEEN ETON POUUEETOOETOEOEOT EOE HEY 








AV) { PRODUCTS 
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Vacuum Dryers of all types 
Vacuum Pumps 


O. S. Sleeper & Company 


White Building, Buffalo, N. Y. 





Atmospheric Drum Dryers 
Direct Heat Dryers 
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Vacuum Rotary Dryer 


for materials which may be agitated. 


Thorough mixing of the material is accomplished 
in this type of dryer, insuring uniform drying. 


The steam jacketed type here illustrated is used for 
drying at temperatures within the range of practical 
steam pressures. Our patented 


Direct Heated Vacuum Rotary Dryer 
is used for drying at high temperatures. 


When used in connection with a surface condenser 
either type may be used in the recovery of valuable 
solvents or by-products. 


The low cost of operation and rapid drying has 
made the Vacuum Rotary Dryer a valuable part of 
the user’s equipment. 


Let us furnish you with a more complete description 
of this dryer and information regarding the exclus- 
ive features embodied in its construction. 

Our engineers will be glad to assist you in solving 
your particular drying problem. 


Chemical Apparatus 
Solvent Recovery 








“Sturtevant Drying Systems 
Are Economical, Efficient, and Sure” 


We maintain a special organization of competent engineers 
experienced in drying work, as well as a Research 
Laboratory for conducting investigations to determine 
correct and economical temperatures, humidities, and 
velocities of air for the successful drying of your product. 
We are prepared to furnish complete drying machines, 
trucks and trays. 


Our recommendations for your particular problem would 
not obligate you in any way. 


B. F. STURTEVANT CoO. 
Hyde Park, Boston, Mass. 


Offices in all principal cities 














Steam Heated Air Dryers 


For Chemicals 


DIRECT HEAT DRYERS 


Fee By-Products, Ete. 
American Process Co., 68 William St., N. Y. 











Dry With Speed and 


Accuracy 





The Fleisher Spray Dryer is a one-man, 
one-operation unit. It dries “anything that 
can be sprayed” speedily, and eliminates the 
roundabout operations of filtering and shelf 
drying. 


It takes a solution or Sludge of almost any 
concentration and delivers the product with 
any Residual Moisture content desired. 
Its control and drying action are such that 
the dried particles are delivered with uni- ‘ 
form moisture throughout, not with a hard E 
dry crust as produced by most rapid dryers. 


Fleisher Engineers are Specialists in Spray Drying. : 
Let us help you! : 


W. L. FLEISHER & CO., Inc. 


Air Conditioning and Drying .. 
31 Unien Square, New York, N. Y. 
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(GLAMORGAN)) 





all equipment used in chemical plants, 
must be 
deliver 
well designed, high efficiency 
machines. 

out service. 
for them. 


Glamorgan Pipe & Fdy. Co. 


able to most thoroly demonstrate their ability 


EXHAUSTERS 


exhausters 
faithful Exhausters 
piston displacement 
deliver twenty-four-hour, day in, day 
Write us, asking 


service. Glamorgan 


They 
Let us give full details. 


Lynchburg, Va. 











THE MAXECON MILL 


has been perfected to give the greatest out- 
put with least power and wear of any pul- 
verizer even on the hardest and toughest 
materials. 

We will appreciate the opportunity to help solve 
your grinding problems either on Coal, Bauxite, 


Limestone, Silica, Clinkers, Phosphate Rock, 
Hard Ores or other materials. 


KENT MILL CO. 


DOOODEDOLOUEGODOOEUELOEEAOOGEEGEEEEEPTIE 





SPUR 
GEAR 


SPEED REDUCERS 


JONES 


for use between electric motors and driven machines 





upy very little space, even for reductions of 200 to 1. 
Safer—all moving parts entirely enclosed. 
a. oe upkeep except occasional oiling; gears run in a 
bath of oil. 


W. A. JONES FOUNDRY & MACHINE CO. 


Main Office and Factories: 























oe! 4416 West Roosevelt Road, CHICAGO Lee: 

10 Rapelyea Street Brooklyn, N. Y. 2) Murray St. Union Areade, 184 Mein St. Ist, Wis. Nat'l Bank Bldg. 
Uniformity of Blowers Exhausters 
size of coal ; 
necessary for The Connersville Blower Co. 
power plant Connersville, Ind. 
economy. 

O. S. Boosters Meters Pumps 
Dependable 
Multiple Roll 
Coal Crushers —— 
will give these LS 





results. 


ORTON & 
STEINBRENNER 
co, 





Main Office: Chicago, lil 


Factory: Huntington, Ind. 








VaN?. EM CYAN 


al BUFFALO, U.S 


EVAPORATORS \ ~~ “ 
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The Impact Screen 


The Colorado Impact Screen realizes the 
two main conditions necessary for ideal screen- 
ing, namely, the finer portions of the material 
are brought into actual contact with the screen- 
ing surface, and, the screen meshes are pre- 
vented from clogging. 


The Impact Screen is supplied for both Wet 
and Dry Screening. Distributors are sup- 
plied for wet screening, and covered housings 
for dry sizing. 












F " - ° e ° ° ° 
. The wide distribution of these machines read- 


W et 

Screening ily testifies to the truthfulness of our claims 
vith 

mieten > of operating efficiency, long life and low repair 

costs. 

We alse v7 ~ gee nit: ou Hundreds of chemical plants are using our 
dewatering, etc. : ; equipment. You can get the same satisfaction 

Gisbs Goadkae, Belge Grathers, Raia, ieamge, etc. they do! Write for Bulletins. 


COLORADO IRON WORKS COMPANY 


DENVER, COLO. 


Established 1860 30 Church Street, New York 








A Screen UN IVE R SAL 
for the Kneading»Mixing Machines 


Most D'fficult A UNIVERSAL for EVERY KNEAD’ 
Screening 





In addition to the ‘“‘Universal’’ we are 
P bl sole sales agents for the WERNER & /A¥ 

robiems PFLEIDERER line of machinery and / 
equipment for the Chemical Industries. 





Simple mechanical tapping device keeps 
screen clear. No labor required to clean 
out clogged material. Highly efficient on <j 


all materials, even wet or gummy products, 
Write now for Bulletin 105. 


Hl oon 
Stedman’s Fdy. & Machine Works 
Founded 1834 Aurora, Indiana t 











e o* 
Joseph Baker Sons & Perkins Co. 
In 


: Atlanta Office: Hurt Building, Murphy-Rountree Co. 23 West 43 Street, New York 











NASH or ACUUM ay MPS 
D COMPRESSO 


-AW-KNOX COMPANY The Nash Engineering Company 


p wm ek oe South Norwalk, Connecticut, U. 8. 


Nie LD TN G AIR COMPRESSORS 




















Mstablished 1901 = , : 
JOHN F. ABERNETHY Dak aes Acid Freel Wood ree 
my Michigan 
Pipe Co., 
Bay City, 
Michigaa 









708-710 MYRTLE AVENUE BROOKLYN, N. Y. 
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1h tenet 


\ ‘AMERY CAN 


dyans Re 1mers 


You may install a transformer that looks all right and meets 
the initial tests. But—when it comes to real economy, your trans 
formers must be des gned and built not only to meet the initial 
tests but to serve faithfully and accurately over years of continu- 


ous service 

Our engineers design transformers to give you the accurate results 
you want, and then build them to stand the wear and tear of 
service over an indefinite period of years 


Let us help you toward economy. 


The American 
Transformer Company 


Office and Works I 


182 Emmet Street, Newark, N. J, 








The Curve of 
Labor Efficiency 
Goes Up 









When Your 
Men Operate 
SAFE 

Forge Welded 
Chemical 
Equipment 


THE M. W. KELLOGG CO. 
90 West Street, New York City 


WEYOMOeveN acs! Sere eee re eS 











ETO et revireeerr ce 











CHLORINE and CAUSTIC SODA 








The World’s Standard 


THE WARNER CHEMICAL COMPANY 
52 Vanderbilt Avenue, N. Y. City 


Adjustable Speed 
| Motors 


As supplied for use with 
PARR CALORIMETERS 


Admirable for use in laboratories for 
stirring devices, shakers, rotating 
cathodes, etc. 


Will give all speeds from 100 r.p.m. 
to 4500 r.p.m. 


110 volt or 220 volt universal 1/50th h.p. 
110 volt or 220 volt universal 1/30th h.p. 


The Standard Calorimeter 
Company 
East Moline, Illinois 














Chlorine and 
Caustic Soda 










Economical 
and 2 
Efficient 
Particulars on request 
ELECTRON CHEMICAL CO. 


534 Congress St.. Portland, Me. 
In syeten Countries: Allen Electrolytic Cell 
on. 
Burepeen Representatives: Wallace B. Philli 
@ Grosvenor ag sh 8. walle Agents 
i Fs F. pein. ips & Pain, 


JANTZ & LEIST 


LOW VOLTAGE MOTOR GENERATORS 
Uniform BE. M. —l 
Re =e to 8,000 Amagges for 


CINCINNATI, OHIO 























@p J.P. DEVINECO. @D | 


Vacuum Drying, Evaporating Impregnating 
and Chemical Apparatus 


Condensers and Vacuum Pump: 
1370 CLINTON ST., BUFFALO, N. Y. 


New York City Londoa 
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The smallest Pulverizer built equipped with Air-Separation, yet 
it gives results comparable with the larger Machines of the ; 


RAYMOND ansceaammc SYSTEM 


Specifications of the No. 0000 Pulverizer: 
Small Size. Small Cost. Big Production. 
Requires 5 HP. 


Produces 200 to 1000 per hour, capacity depending 
upon material and fineness. 








RAYMOND} 


PULVERIZING 
AIR -SEPARATING 





Grinds coarse as 50 


mesh and fine as 200 mesh 
We Manufacture Roller Mills or finer. 


and Pulverizers Equipped with 





Air-Separation— 
practically every material, pro- No Screens. . 
ducing any fineness or capacity. Space required 4x 4¥ ft. 


Send for special circular, 
giving full description. 


Air -Separation for handling 











Raymond Bros. Impact Pulverizer Co. 
1305 North Branch Street, Chicago 


Eastern Office: 50 Church Street, New York City 
Western Office—1002 Washington Bldg., Los Angeles, Calif. 








Special 
oA! ; Steel Plate Fans 
Type “R” 


Built to order—and therefore most efficient 
for your particular conditions. Pressure four 
inches to forty. Capacity 300 cubic feet to 
sixty thousand. 


Buffalo Forge Company 
Buffalo, N. Y. 








The Poidometer 
FAIRBANKS-MORSE Accuracy—991/2 7, 


MANUFACTURERS CHICAGO Rate—1 to 21,000 lbs. per minute 





Oil Engines—Pumps—Electric Motors and The Poidometer is for weighing liquids or solids 
Generators — Fairbanks Scales — Railway cheaply, speedily and accurately. Does the work 
Appliances — Light Plants — Water System, of a gang of men and does it BETTER—faster. 
Your plant is not completely efficient without one 
if your processes involve proportioning. 


ey) Re} ty 42 Schaffer Engineering 
TUBES FOR OIL STILLS & Equipment Co. 


The Calorizing Co. of Pittsburgh, Pittsburgh Pa 2828 Smallman St., Pittsburgh, Pa. 
New York Office - 50 Church St 
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flow to the pump. 
The working parts of both pumps are identical. 








Centrifugal-Eductor Pumps 





Model “PL” pumps are intended for service requiring the actual . 2 
suction of gas preliminary to the pumping of liquid. and type to meet your re- 


Model “L” pumps (illustrated above) are used where the liquids 


The La Bour Company 


Engineers and Manufacturers 


8 So. Dearborn St., Chicago, Ill. 


Eastern Agents: Filtration Engineers, Inc., 253 Broadway, New York 


_ 


There is a difference between 
La Bour Centrifugal-Educ- 
tor pumps and ordinary 
centrifugal pumps. 


That difference represents a 
range of application com- 
bined with an economy in 
service above that obtained 
with other pumps. 


Let our engineers confer 
with you on the proper size 


quirements. 






































Centrifugal and Direct Acting 





Especially adapted for chemical plant service where abso- 
lutely reliability and high efficiency are essential. There is 
an American-Marsh Pump for every requirement, from han- 
dling acids to pulling a vacuum on stills. They are built 
in both steam and motor driven patterns and in types 
especially designed for chemical work. 


The line includes: 


Dry Vacuum Pumps Jet Condensers 
Acid Pumps Boiler Feed Pumps 
Air Compressors Deep Well Engines 


May we send our general Catalog? 


AMERICAN STEAM PUMP CO. 
BATTLE CREEK, MICH. 


“CLEVELAND” 
Double Crimped Wire Cloth 


Renowned for its uniformity, its superior 
weave, its’ durability. Furnished in 
Square, Oblong, Centrifugal or Twilled 
weave. Especially adapted for Mining 
and Filter Cloth. . 


Prices right Delivery prompt 


The Cleveland Wire Cloth 
& Mfg. Co. 


3574 East 78th Street 
Cleveland, Ohio 











MAGNETIC SEPARATORS 


—for separating iron from conveyed material, insuring a 
product free from iron, for separating and reducing minerals 
and ores, and for protecting crushing and pulverizing ma- 
chinery. Send for bulletin describing countless applications 
in chemical plants. 


Dings Magnetic Separator Co., 666 Smith St., Milwaukee, Wis. 














ROTEX Compact Sifters 


for fine, soft or other 
difficult products. 


The 
Orviile Simpson Ce. 
1252 Knowlton St. 

Cincinnati, O. 
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AAAaABa_az®BWa 8s saaeeaese: 


Simplicity | 
Unequaled 


It’s surprising the number of parts 
that can be taken out of the old air 
injection Diesel Engine and still get \ 
the same results by a slight modifica- 
tion of the rest. For instance, look 
at the list of things which have been 
omitted from the Worthington Diesel 
Engine, two-cycle — solid-injection 
Ne gears, Symmetrieal cylinder heads and flat type. Certainly this is a simpler 
me a a top platens, engine and yet it is a true Diesel in 

nee movin Sart . spray nozzle, except operating cycle, economy and every- 


No cams, except for air thing else. 
THINGTON 


starter, No mechanically operated valves, except 
ar SOM 


No moving parts on cylinder check valves, 
heads, 
= 





\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 


Examples of Simplification 


~WAAAAAAVe! 


®AARANASRSRSS 





No stuffing-boxes on injec- No ignition devices, torches, hot metal 
tion pump plungers, or electric wires. 


SSS Sh oh SS 
Weatltadtiisiiisiimie4 


WORTHINGTON PUMP AND MACHINERY CORPORATION 


Executive Offices: 115 Broadway, New York City. Branch Offices iv 24 Large Cities W 514 





QAAtettitkddtldiddddleedded | 
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For Acid “United” Chemical Lead Tube Lined 
Pipe and Fittings 


Where a Chemical Lead contact is 
required, the use of “United” Chem- 
ical Lead Tube Lined Pipe and Fit- 
tings give satisfactory and econom- 
ical service. Easy to install, no lead 
burning required. and they have the 
~ strength of iron with the acid resisting qualities of chemical lead. 


“UNITED” 
Lined Products 





Eliminate wastage, bursting acid lines, time lost in replacements, 
by installing a service tested product. 


calmed Iron Pipe To speed up production use “United” Chemical Lead Tube 
cnlized Valves. Lined Pipe and Fittings in your plant. 








WRITE FOR CATALOG 





with Chemical Lead 
or Tin. 


UNITED LEAD COMPANY 


111 Broadway New York City 
Canadian Distributors: Hoyt Metal Co., Toronto, Canada 
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How Much Do Your 
Condenser Tubes Cost? 


POWER PLANT in 
Pennsylvania recently 
consulted us in regard to some 
corroded tubes taken from a 
low service water works type 
of condenser. The tubes had 
lasted only 13 years. 





It is true that the circulating water 
which had destroyed their tubes 
carries a considerable amount of 
coal mine and steel mill waste and 
is known to be hard on condenser 
tubes, but— 


Both chemical analysis and 
microstructure showed that 
the above tubing was ordi- 
nary Muntz mixture tubing 
(copper about 60% and 
zinc 40%) which is abso- 
lutely unsuited to resist 
excessive corrosion. 


Had they used Admiralty mixture 
tubing made by the cupping process 
the first cost of the installation 
would have been higher, but the 
added life would have brought the 
cost per year of condenser tube 
life to a very low figure. 


Where corrosion is excessive— 
for salt or polluted ‘‘fresh’’ 
water conditions — specify 
Scovill Admiralty Condenser 
Tubing made by the Cupping 
Process. For fresh water condi- 
tions Scovill Special Muntz 
made by the double hot work- 
ing process will outlast ordinary 
Muntz condenser tubing. 


Write for ‘‘Tube Facts,” a book- 
let full of condenser tube 
information. 





Mill Products of Every Description 
Manufactured Articles to Your Order 


SCOVILL MFG. CO. 


ESTABLIGHED 1802 
WATERBURY, CONN, 
New York Chicago Boston 
Cleveland San Francisco Philadelphia 
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We specialize in Vacuum Apparatus for 
all chemical purposes. 


The Steam Actuated 


RADOJET AIR PUMP 


( Patented ) 
For High or Low Pressure Steam 


No moving parts, foundations, 
wear or attendance 


Over 6,000,000 Horse-power in successful operation 


C. H. WHEELER MFG. CO., Philadelphia 
New York Boston Dreiita — Clevel 
Seattle teeth ariotte 


San Francisco , = Orleans 




















Duriron Bibcocks 
May be threaded into lead pipe 
or inserted in rubber hose. 
Furnished with flanged connec- 
tion for attachment to pipe line. 
Sink and tank connections in 
great variety to meet all con- 
ditions of acid handling. 


The Duriron Company, Dayton, Ohio 











Pfaudiler/ 


~~glass lined steel 


Cutler Building . Rochester, ty. U- 














“The Sun Never Sets on Hammond Tanks” i 
Brected, or EK. De tor Report, 


IRON WORKS 
Works: Warren, Pa. 
OCadle Address ‘‘Hamendiank”’ 








ALLIS-CHALMER 


MILWAUKEE, WIS. U.S. a. 
Mining, Metallurgical, Power and Electrical Machinery, 
Centrifugal Pumps, Crushing and Cement Machinery, Air 
Compressors, Power Transmission Machinery, r 
Treating and Preserving Machinery, Dust Collectors. 








MIRCS,OIL BURNER 























June 28, 1922 
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Knowing How 


—and Why 


We build all kinds of wood tanks for all 
kinds of service. Our customers always 
come to us for new tanks—because we 
know why and how the right kind of tank 
fits any process. You can depend on us 
for real help at any time. 





Pittsburgh Office: 
506 Bakewell Bldg. 
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Tight As Solid Wood 


With accurately machine-planed joints and rust- 
resisting iron hoops of correct size and spaced 
to insure a large factor of safety, a Caldwell 
Cypress Tank is virtually a solid piece of wood 
in rigidity and water-tightness. 


SeeeeUEEETE ODER EEC TET EEEE EEE TTT LLL LD CULO 











In addition to the long life of the cypress—the 
logical tank wood since it grows in water— 
Caldwell Tanks have the lasting qualities that 
can be built-in only by long-experienced tank 


builders. 











Send for Catalog 








W. E. Caldwell Co. 
Incorporated 
2130 Brook St. 
Louisville, Ky. 





TTL COCUUEUPEUUE DUET ETT DDE C Eerie 





PULL 

















KITTOE STACKS 


Self-supporting chimneys are a specialty with us. We have 
satisfactorily served customers in this respect 
in all parte of the United States. 


General Steel Plate Construction 


TANKS—aAcid, Chemical, Oil, Pressure, Storage—riveted complete or 
shipped knocked down and erected by us; RIVETED STEEL PIPE; GAS 
PRODUCERS and PIPING; STEEL HOPPERS; ete., etc. 


Export orders skillfally handled 


The Kittoe Boiler & Tank Co., 1327 Bank Place, Canton, Ohio 


District Offices: New York, 95 Liberty St.; Chicago, 725 Monadnock Bidg.: 
Toledo, 420 Spitzer Bldg. 


















for ALL PURPOSES 


Be sure to get our 
quotations on wood 
tanks of any kind in 
which you are inter- 
‘ ested. 


NATIONAL TANK & PIPE CO. 
164 Columbia Blvd., Portland, Oregon 





Here’s Your Copy! 


A Mining Catalog is Ready 
for You! 

All we need is your name on 
our mailing-list to send you & 





ie 

many uses, forms and 
construction of Woodstave Tanks 
are 7 described. Besides this, 
other Cyanide Plant equipment 
used in late processes of high- 
grade metal extraction is fully 
covered. 

Such technical data and in- 
formation are given that the 
complete catalog makes the most 
valuable book you have ever 


seen. 
Send for your free copy 
today 


T PACIEK Tae ee ca¥ 


2® Recter w.. New York 834 Market Street, San Fraociec. 
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“NETT-CO.” 
Direct Connected 
Agitator Drive 











Provides Ample Working Space 
at the Top of the Tank 


Many agitator drives designed for strength and freedom from vibration accomplish their 
purpose only by obstructing the top of the tank on which they are placed. 


The “NETT-CO” Direct connected Agitator Drive has been designed to overcome this 
difficulty. Its 3 point support provides ample working space even on comparatively 
smal} tanks without detracting from the strength of the drive. 


A variety of gear ratios and sizes of motors that may be used adopt the “NETT-CO” 
drive to practically every agitating problem. 


Ls 


/a\ 
(NE. NEW ENGLAND TANK AND Tower co. 4/2 
EY) eveners ‘i 


EVERETT. MASSACHUSETTS (BOSTON_POSTAL DISTRICT) € 
Branch Office: 30 Church Street, New York, N. Y. 
Manufacturers of Wood Tanks and Related!Applilances for the Chemical Industries 























economies for you—so 








In the plant of Dr. Peter Fahrney Sons Co. is—the tank which delivers steady, 
Chicago, Elyria Glass Enameled Steel Tanks 


have taken the place of copper-tinned tanks, 


with an appreciable reduction of operating . . 
expense and an increase of four times former We make them in any size or shape 


plant capacity. Elyria can effect the same to suit your needs, as well as of any 
Write for the Proof Our stock, and our shop efficiency 


Elyria Enameled Products Company 


Elyria, Ohio . 
poise tied tas tabkah ilene Kalamazoo Tank and Silo Co. 





Size varies 
but quality 
is always 
the same 





The quality of Kalamazoo tanks 


Increased Output Fourfold is assured by the years of tank build- 
With Elyria Tanks ing in back of them. Fifty years has | 


made the Kalamazoo tank what it 


uniform service, day in and day out. 


wood. Let us send you our catalog. 


make prompt delivery certain. 





Kalamazoo, Mich. 
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WHAT AND WHERE TO BUY 


A Classified Index of Advertisers in This Issue 


For Alphabetical Index See Last Page 

















Acetone 
Commercial Solvents Corp. 


cetylene. Compressed 
Arinde Air Products Co. 


ASethlehess Fy. & Mch- Corp. 
Buffalo Fdry. & Mach. Co. 
Chemical Construction Co. 


Duriron Co. 
Pacific Foundry Co. 


Acid Eggs 
Bethlehem Fy. & Mch. Corp. 
United Lead Co. 


Acid-Proof Metal 
Standard Calorimeter Co. 


A tors 
ldwell Co.. W. . 
Sattose, C Co., M. 


p~—e -- eisering Co. 


Air Conditioning 
Fleisher & Co., W. L. 
Parks-Cramer Co. 
Sturtevant Co. B. F. 


Air Meters 
See Meters, Flow, Air, ete. 


Alr Receiver & 

Ingersoll-Rand 
Parks-Cramer Co. 

Petroleum Iron Works 


Staal, Amyl, Butyl, Ethyl, 


p ~ ——— ial Solvents Corp. 


Alkalies 
Roessler & Hasslacher Co. 


Alloys, Special 

See Metals @ Alloys 
Baker & Co. 

Calorizinge Co. of Pgh. 
Scovill Mfg. Co. 
Titanium Alloy Mfg. Co. 


Ammeters 
Weston Elec. Inst. Co. 


Analytical Apparatus 
Ainsworth, Wm., & Sons 
Braun Corp 
Braun-Knecht-Heimann- 


orp. 
Denver Fire Clay Co. 
Eimer & Amend 
Hoskins Mfg. Co. 
Kaufman-Lattimer Co. 


Asbestos Products: Filters, 
Diaphragm, Y Cords, 
Fabrics, Felts fings. 


Insulations 
Johns-Manville, Inc. 


Ash Magpies Machinery 
Green Eng. Co. 
Jeffrey Mfg. Co. 


Autoclaves 

——- Fdy. s Mach. Co. 
Devine Co., J 

Kellogg Co., Me. 

Stokes Mach. Ce: F. J. 
Vulean Tron Works 

United Lead Co. 





Balances and Weights 
Ainsworth. Wm., & Son 
Eimer & Amend 


Barometers 
Taylor Instrument Co. 


Barrels, Steel 

Petroleum Iron Works 

Barrels, Wood 
Sandusky Cooperage & 
Lumber Co. 





Bars. Iron and Steel 
Harisburg Pipe & Pipe 
Bending Co 


Ryerson & Son 


Battery Plates & Carbon 
Speer Carbon Co. 


Belt Conveyors 

See Conveying Mach. 
Bartlett & Snow Co. 
Caldwell, H. W., & Son 
Goodrich Rubber Co. 
Jeffrey Mfg. Co 


Belting 
Goodrich Rubber Co. 


Belting, Silent Chain 
Morse Chain Co. 


Bins, Steel and Concrete 
Petroleum Iron Works 


Blowers, Fan * \ aud 
Buffalo Forge 

Chicago Plenibie Shaft Co. 
Connersville Blower Co. 
Duriron Co. 

Nash Eng. Co. 


Boiler Covering 
Celite Products Co. 


Boiler Insulation 
Johns-Manville, Inc. 


Boiler Meters 


See Meters, Flow, Air, ete. 


Boiler Tubes and Fittings 
Crane Co. 

Ryerson & Son 

Vogt Mach. Co., H. 


Boilers 
Babcock & Wilcox 
Vogt Mach. Co., H. 


Books, Technical 


McGraw-Hill Book Co. 


Brass Goods 
Scovill Mfg. Co. 


Brick & Tile, Acid Proof 
Ch 


emical Construction . 


Harbison-Walker Refrac 
Knight, M. A. 


Brick, Blocks, Powder 
Insulatin 
Celite ucts Co. 


Brick and Clay 
Denver Fire ay ® 
Dixon Crucible Aa . 
Green Eng. Co. 


Brimstcne 
Union Sulphur Co. 


Bronze, Acid Resisting 
Stebbins Engr. & Mfg. Co. 


Bucket El 
Cald 
Jeffrey Mfg. Co 


Buckets, Clamshell and 
Dra 


Building Materials 
Robertson Co., H. H. 


Buildi Steel 
Blaw-Knox Co. 
Gas and Oil 


PChicaro Flexible Shaft Co. 
Maxon Furnace & Eng. Co. 
Parks-Cramer Co. 


evators 
well, H. W., & Son Co. 





Butanol (Normal Butyl 
Alcohol) 
Commercial Solvents Corp. 


Calorimeters 
Standard Caloremeter Co. 


Carbon Dioxide Gas, CO; 
Liquid Carbonic Co. 


Refining, 


Carbon, 
Decol Z, 


Darco Corp. 


Purifying, 
ing 


Stoppers, Stoneware 


See Stoneware, Chem. 


Cars, Tank 
Petroleum Iron Works 


Casseroles 
Coors Porcelain Co. 


Castings, Acid Proof 
Bethlehem var & Mach. Co. 
Pacific Fdy. 

Standard en Co. 


Castings, Bronze & Brass 
Scovill Mfg. Co. 


Castings, Chemical 
Bethlehem Fy. £ a. Corp. 
= mad Fdry. Mach. Co. 


Co. 
Sperry, D. R., & Co. 








F what you 
are look- 
ing for is not 
listed, write 
att 8 




















Castings, Iro 
Bethlehem Pay. os = Co. 
Vogt Mach. 


Castings, Special and Chilled 
Vulean Iron Works 


Caustic Pots 
Bethlehem Fdy. & Mach. Co. 
Buffalo Fdry. & Mach. Co. 


ba Seda and Chlorine 
Electron Chemical Co 
Glamorgan Pipe & Fdry. Ang 
Penusyivania Salt Mfg. 
Warner ical Co. 


Causticizi Apparatus 
Dorr _” 

Glamorgan Pipe & Fdry. Co. 
Zaremba Cv. 
Cement, Acid 

eg Be by “was Co. 
Knight, 


Cement Cloth 
Ludlow-Saylor Wire Co. 


Cement, 
Dixon Se Co., J. 


Cement, High peppuatens 
Celite Products 
Johns-Mansville, ies. 


Cement, Insulatin: 
Celite Products 





Centrifugals 
American Tool & Mach. Co. 
Tolhurst Machine Works 
Union Steam Pump Co. 


Acid 
See Stoneware, Chemical, etc. 


Chemical Stoneware, 
Proof 


Chemica 

a “Scientific Co. 
Daigger, A.. & Co. 

Denver Fire Clay Co. 

Duval D’Adrian, A. L. 
Eimer & Amend 
Kauffman-Lattimer Co., The 
Roessler & Hasslacher 
Chem. Co. 


Chemists, Manufacturing 
Pennsyivania Salt Mfg. 
Roessler & Hasslacher 
Chem. Co. 


Co. 


Clarifiers 
Colorado Iron Works Co. 


Classifiers 
Dorr Co., The 


Coal Meters 


See Meters, Flow; Air, Etc. 


Coils and Bends 
Crane Co. 
Harrisburg Pipe & Pipe 
Bending Co 
United Lead Co. 


Compressors, Air or Gas 
Ingersoll-Rand Co. 
Nash Engineering Co., 
Union Steam Pump Co. 


The 


Concentrators, Sulphuric 
Acid & Sludge Acid 
Chemical Construction Co. 


Condensers, Barometric, Sur- 
face or Jet 

American Steam Pump Co. 
Buffalo Fdy. & Mach. Co. 
Devine Co., J. P. 

_ Ingersoll Rand Co. 
Union Steam Pump Co. 
by. aapeemmeanas Elec, & Mfg. 


Wheeler, C. H.. Mfg. Co. 
Worthington Pump & 
Machy Corp. 


Containers. Heat Treating 
Hoskins Mfg. Co. 


Controllers, Temperature 
Crane Co. 

Foxboro Co. 

Powers Regulator Co. 


Conveying Machinery 
Guarantee Const. Co 


Conveyors, Pneumatic 
Green Eng. Co. 
Guarantee Construction Co 


Conveyors, Portable 
Jeffrey Mfg. Co. 


Cooperage Stock 
Sandusky Dees & 
Lumber 


Couplings, Flexible Shaft 
pay Me Flexible Shaft Co. 
e » 
Harrisburg Pipe & Pipe 
Bending Co. 


Cranes, Locomotive 
Brown Hoisting Machy. Co. 
Orton & Steinbrenner Co. 


Crucibles, Graphite 
Rartley Crucible Co. 
Dixon Crucible Co., J. 





Crucibles, Industrial 
Bartley. J.. Crucible Co. ' 
Dixon Crucible Co., J. 


Crucibles, Laboratory 
American Platinum Works 


a) 
See Pans, Vacuum 


Cylinders, Artesian Well 
American Well Works 


Decolorants 
Darco Corp. 


Dehydrators, Centrifugal 
Tolhurst Mach. Works 


Digesters 
Blaw-Knox Co. 


Disintegrators 

Jeffrey Mfg. Co., The 
Stedman's Fdy. & Mach. 
Works 


Distilling ~ and 


Apparatu 

Barnstead “still & Sterilizer 
Devine Co., J. P. 

Duriron Co. 

Koven, L. O., & Bro. 
Zaremba Co. 


Draft Apparatus, Foreed & 
Indu 


Sturtevant Co., B. F. 


Drills, Portable, Air, Electrie 
Ingersoll-Rand Co. 


Drills, Rock 
American Well Works 


Drives, Silent Chain 
Morse Chain Co. 


Drop Forge Fittings 
Crane Co. 
Vogt Mach. Co., H 


Drums, Steel 
Petroleum Iron Works 


Dryers 
Proctor & Schwartz 
Buffalo Fdry. & Mach. Co. 


Dryers, Centrifugal 
Tolhurst Machine Works 


Dryers, Rotary, Welded 
American Process Co. 


Dryers, Vacu 

Buffalo Fay. e _m. Co. 
Devine Co., J. P 
Sleeper & Co.. oO. 
Stokes Mach. Co.. °. J. 
Drying Apparatus 
Buifalo Forge Co. 


Drying Machinery 

American Process Co. 
Buckeye Dryer Co. 

Buffalo Fdry. & Mach Co. 
Phila. Drying Mach. Co. 
Proctor & Schwartz, Inc. 
Vulcan Iror Works 


Dust Collecting Systems and 
neers 
Allis-Chaimers Mfg. Co. 


Raymond Bros. Imp. P. 
Fleisher & Co., W. L. 


Co. 


Dynamos and Motors 

Jantz & Leist Elect. Co 
Westinghouse Elec. & Mfg. 
Co. 


Electric Supplies 
Johns-Manville. Inc. 
Westinghouse Elec. & Mfg. 
Co. 


Electrolytic Cells 
Blectron Chem. Co. 
Warner Chemical Uo. 








Engineers, Filtration 
Industrial Filtration Corp. 


Engineers Combustion 
Maxon Furnace & Eng. Co. 


Ff 
3 


i 


} 
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| 


B. 
Works 
Veetnehouss Elec. & Mig. 


Faucets, Stoneware 
(See Stoneware, Chem. etc) 


Ferre-Alloys 
Leavitt & Co. C. W. 
Titanium Alloy Mfg. Co. 
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Filter Oloth, Metallic 
Ludiow-Saylor Wire Co. 


Filter Mig > 
Central entific Co. 


Colorado Iron Works Co. 
Koven, L. 0. & Bro. 
Oliver Continues Filter Co. 


Filtering Materials 
Celite Products Co. 
Johns-Manville, Inc. 


Filters, Rotary Continuous 


Colorado Iron Works Co. 
Glamorgan Pipe & Fdry. Co. 
Industrial Filtration Co. 
Oliver Continuous Filter Co. 
United Filters Corp. 


Filters, Oil 
Industrial Filtration Corp. 


Filters, Suction, Acid-Proof 


Industrial Filtration Corp. 
Knight, M 


Flooring, Metallic 
Irving Iron Works 


Flooring, Ventilating 
Irving Iron Works 


Floor Grating 
Irving Iron Works 


Flooring, Industrial 
Johns-Manville, Inc. 


Johns-Manville, Inc. 


Gauges. Liquid Level 
Bristol Co. 
Pnueumercator Co. Ine. 


Gauges, Pressure & Valve 
Crane Co. 
Shacier & Budenberg Mfg. 


ercator Co. 
eed & Budenberg Mfg. 


Gears 


Jeffrey Mfg. Co. 

Jones Fdy. & Mach. Co. 

by: ~yamemnene Elec. & Mfg. 
0. 


Gears, Compensating 
Morse Chain Co. 


Generators, Oxygen & 
Hydrogen 
Shriver & Co., T. 


Glass Blowing 
Eimer & Amend 


Glassware, Chemical 
Kimbie Glass Co. 


Graphite 
Dixon Crucible Co., J. 


Gratings, Flooring 
Irving Iron Works 








F what you 
are look- 
ing for is not 
listed, write 
ea ee 




















Gratings, Metallic 
Irving Iron Works 


ue Oe ee 
Fieisher w. kL. 
Parks-Cramer ‘ 
Heaters, Oil & Chemical 
Power Specialty Co. 


Hoists, Porteble 
Ingersoll-Rand Co. 


Hose 
Ingersoll-Rand Co. 


Hydraulic Presses 
Perrin & Co., W. R. 


Pneumercator Co. 
——as Elec. & Mfg. 
Weston Blec. Inst. Co. 

Instruments, Recording & 
Testing 

Bristol Co. 

Central Scientific Co. 
Duval D’ Adrian, A. L. 


Instruments, Tank Gauging 
Pneumercator Co. 
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Kettles, Cast Iron, Acid Proof , Machinery, Ore Concentrating 


Bethlehem Fy. & Mch. Corp. 


Bethichem Fe, & Man’ Oop 
Buffalo Fdry. & Mach. Co. 
Kell Co., M. W. 

Pt Co. 


Kettles, Fusion 
Bethlehem Fdy. & Mach. Co. 


Kilns, Lime 


Glamorgan Pipe & Fdry. Co. 
Vulean Iron Works 


Kilns, Rotary 


American Process Co. 
Vulean Iron Works 


Laboratory Apparatus and 
Supplies 
Braun-Knecht-Heimann-Oo. 
Braun b 

Central Scientific Co. 

Daigger, A., & Co. 

Denver Fire Clay Co. 

Elmer & Amend 

Hoskins Mfg. Co. 

Kauffann-Lattimer Co. 

Schaar & Co. 

Tolhurst Mach. Works 


Lead Burning 
Abernethy, J. F. 


Lifts, Air Jet 
Nash Engineering Co. 


Lime 
Gager Lime & Mfg. Co. 


Locomotives, Industrial 
Jeffrey Mfg. Co. 
Vulcan Iron Works 





Dorr Co., The 
Kent Mill Co. 





Worthington Pump & 
Machy Corp. 


& Ce. 
Bethlehem Fdy. & Mach. Oo. 
Orville Simpson Co. 


Machinery, Thickening & 
Dewatering 


Dorr Co., The 


Machinery, Transmission 


Caldwell & Sons Co., H. W 
Jones Fdy. & Mach. Co. 
Morse Chain Co. 


Brae G Turbine 
ne ouse Elec. & Mfg. 
‘0. 


Machinery, Weighing 

Baker Sons & Perkins Ce. 
Pneumercator Co. 

Schaffer Eng. & Equip. Co. 


Magnets 
1 ~? Magnetic Separater 


Masonry, Acid Proof 
Chemical Construction Co. 


Metals, Magnesium 
Leavitt & Co., C. W. 


Calori Co. of Pgh. 
Fansteel Co. 
Hoskins Mfg x 
Scovill Mfg. Co 
Titanium All 


Mtg 
Weston Elec. Inst. 
Meters, Electric 
Westinghouse Elec. & Mfg. 


Meters, Flow, Steam, 
Air, Gas, Water 
Bailey Meter Co. 
Connersville Blower Co. 


Ooel, 


Mixers, Batch 
Ses Mach., Mixing and 
Kneading 


1 Sonkeg 


Fansteel Products Co 


Monel Metal 
Pacific Foundry Co. 


Motera, Flectric 
Fairbanks, Morse & Co. 


Niekel-Chrenium Alleys 
Hoskins Mfg. Co. 


Nitraters 
Bethlehem Fdy. & Mach, Co. 


Nitrogen 
Linde Air Products Co. 
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Oxy-Acetyieme 
Linde Air Products Co. 


Oxygen & Hydrogen Equip. 
Linde Air Products Co. 


Paint, Pigment, Graphite 
Dixon Crucible Co. 


Photometers 
Standard Calorimeter Co. 


Pipe Covering, Wood 
Pacific Foundry Co. 


wwe one Fittings, Cast Iron 


Crane Co 
—s Co. 


Pipe and Fittings, Stoneware, 
Acid Proof a 


General Ceramics Co. 
a: Maurice A. 
U. toneware Co., The 


Pipe and Fittings, Wood 
Michigan Pipe Co. 
Pacific Tank & Pipe Co. 


Pipes, Silica ‘Ware 
General Ceramics Co. 


Pipes, Steam Jacketed 
Parks-Cramer Co. 


Plates, Tank Steel 
Ryerson & Son 


Pttowech, Riveted and 
Welded 


Bethlehem F &M 
Blaw-Kncox 4 \ am, &. 


a Wire, Sheet, Foil, 
Crucibles, Dishes, Lab. 
Ware, All Kinds. 
American Platinum Works. 

Co., Ine. 


Baker S, 
Bishop. J. & Co.. Plat. Wks. 
acher Chem, 


: ~ & Hassiz 


Pneumatic Tools 
Ingersoll-Rand Co. 


Porcelain Ware 
Coors Porcelain Co. 


Pots & Jars, Acid-Proof 
puget M. A. 
U. Stoneware Co. 


Acid Proof 


Tren, Acid 
rey. & Mach. Co, 


Pots, Oast 
Bethlehem F: 
Duriron Co 


Powdered Coal Equipment 
Raymond Bros.. Imp 


Pulleys, Magnetic 
Pines Magnetic Separator 


Pumps, Acid a 
American Wel orks 
Oliver Geteaes’ Filter Co. 

Worthington Pump & 


American Well Works 


Pumps, Centrifugal 
American Steam Pump 
American Well Works 
Duriren bs 

Morse_& Co. 


Labour Go. 


Co. 
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Nash Engineering Co. 
Taber Pump Co. 

Union Steam Pump Co. 
bi > ® Pump & 


Pumps, Gas or Liquid 
Beach Russ Co. 
Devine Co., J. P. 


; . ~~ Co. 
ngersoll-Rand Co. 
Taber Pump Co. 


Pumps, Steam 


Amer. Steam a Co. 
Ingersoll-Rand Co 
Union Steam Pump Co. 


Pumps, Triplex 
Union Steam Pump Co. 


Pumps, Vacuum 
Amer. Steam Pump Co. 
Buffalo Fdry. & Mach. 
Connersville pene Co. 


Co. 


d 
Oliver Continuous Filter Co. 
Wheeler, C. H. Mfg. Co. 


Purifiers, Carbon 
Dareo Corp. 


Pyrometer Protection Tubes 


Coors Porcelain Co. 
McDane! Refractory Porce- 
lain Co. 


Pyrometers 

Bristol Co., The 
Hoskins Mfe. Co. 
Stupakoff Laboratories 
Taylor Instrument Co. 


Pyroxlin Solvents 
Commercial Solvents Corp. 


Recording Instruments 
Bristol Co., The 
ue & Budenberg Mfg 


Recorders, Specific Gravity 
Bailey Meter Co. 
ur and 


Reducers, Worm 
Gear 


Jones Fdy. &. Mach. Co. 
Kellogg Co., M. W. 


Refining Materials 
Darco Corp. 


Refractories 
Calorizing Co. of Pgh. 


Retorts, Graphite 


Bartley Crucible 
Dixon Crucible 


Bhodiur 
Baker & Co. 


Rods, Bronze 
Scovill Mfg. Co. 


Rolls, Crushing 
Orville Simpson Co. 


Roofing, Asbestos 
Robertson Co., H. 
Johns-Manville Co. 


Roofing, Gypsum 
. “eee Co., H. H. 





Screens, Wire, Brass, Copper, 
Garten Wire Cloth & Mfg. 


Separators, Air 
Raymond Bros. Imp. P. Co. 


Separators, Centrifugal 
American Tool & ne Co. 
Tolhurst Mach. 


Separators, Gas 
Petroleum Iron Wks. 


Separators, Magnetic 

7? Magnetic Separator 

Separators, Oil & Steam 
Kellogg Co., M. W. 

Sheets, Roofing and Siding, 
Steel 


Robertson Co., H. H. 
Ryerson & Son, Jos. T. 


Sifters, Centrifugal & 
Vibrating 


Orville Simpson Co. 
Tolhurst Mach. Wks. 


: what you 
are look- 
ing for is not 


listed, write 
— ££ ¢ * 


























Skylights 
Robertson Co., H. H. 





Solvents 
Commercial Solvents Corp. 


Spray Systems 
Spray Eng. Co. 


Steel, Cold, Rolled 
Harrisburg Pi & Pi 
Bending Co. ” 


Steel, Fabricated 
Harrisburg Pipe & Pi 
Bending Co. - 





ade Proof Clay Prods. Co. 
Ceramics Co. 


General 
Knight, M. A. 
U. 8. Stoneware Co. 


Stirrers, Acid Proof 
Duriron Co. 


Sulphur 
Union Sulphur Co., The 


Sulphuric Acid Plants 
Chemical Construction Co. 


Sulphonators 
Bethlehem Fdy. & Mach. Co. 


Superheaters 
Babcock & Wilcox Co. 
Power Specialty Co. 


Switches 
Vipetnghouse Elec. & Mfg. 
0. 


Tachometers 
Schacier & Budenberg Mfg. 
0. 


Tanks, Acid, Chemical, OU 
Hammond Iron Works 
Hauser-Stander Tank Co. 
Kittoe Boiler & Tank Co. 


Wo 
Sharpsville Boiler Works 


Tanks, Acid Proof, 
ware 


See Stoneware, Chemical, etc. 


Stone- 


3 
New Eng. Tank & poner Co. 
Petroleum Iron W 


Tanks, Chemical 
U. 8S. Stoneware Co. 


Tanks, Enameled 
“a Enameled Products 
0. 


New En 


a & Tower Co. 
Onited Lead Co. 


Tanks, Pressure & Storage 
Hammond Iron Works 
Harrisburg Pipe & Pipe 

Bending Co. 








49 


Thermometers, Recording 
Flue Gas, etc. 
Foxboro Co. 


Thermometers, Recording 
Ren Gas, ete. 


1 Co. 
Schaeffer Budenberg Mfg. 
Tavior Instrument Co. 


Titanium and Orev 
Titanium Alloy Mfg. Co. 


Towers & Accessories, Acid 


Proof Stoneware 
See Stoneware, Chemical, ete. 
Towers, Acid 

Duriron Co. 
Hauser-Stander Tank Co. 
M. A. Knight 

National Tank & Pipe Co. 
U. 8S. Stoneware Co. 


Towers, Water Cooling 


Wheeler, C. H., Mfg. Ce. 
Transformers 
Allis-Chalmers Mfg. Co. 


Amer. Transformer Co. 


Transformers, Special and 
Precipitation Process 
Amer. Transformer Co. 


Transmission, Silent Chaia 
Morse Chain Co. 


Traps, Air, Steam 
Powers Regulator Co. 


Tube, Condenser, Admiralty 


Brass 
Scovill Mfg. Co. 


Tungsten Metals 
Fansteel Products Co. 


Turbo Blowers 
See Blowers, Turbde 
Uranium Alloys 
Standard Alloys Co. 
Valves, Balance, Lever, Fieat, 
Reducing, Pressure. Back 


Powers Regulator Co. 


Valves and Cocks, Stoneware, 
Acid Proof 
See Stoneware, Chemical 


Valves & Fittings, Acid Preef 


pane rmmer? 
vous Machine Co. H. 
United Lead Co. 


Vanadium Alloys 
Standard Alloys Co. 


Vats, Wood 
Hauser-Stander Tank Co. 
National Tank & Pipe Co. 
New Eng. Tank & Tows 


Co. 
Pacific Tank & Pipe Co. 


Ventilating App. 


Fleisher & Co.. W. L. 
Sturtevant Co. B. F. 
Ventilators 


Robertson Co. H. H. 
Water Purification, Rectifice 

tion and Softening 

Electron Chemical Co. 


Welding 
Biaw-Knox Co. 


Hoskins Mfg. Co. 


Wire Cloth 


Baker & Co. 
Cleveland Wire Cloth Mig. 
Ladiow-Saylor Wire Ce. 


Wood Distillation Plants & 
App. 
Zarembsa Co. 
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In the Pittsburgh Plant of the Crucible Steel 


Co. 


this sinktop and back, made of Johns- 


Manville Ebony Asbestos Wood, have been re- 
sisting acids for years. 





A saw’s teeth bit it— 


This sink top and back are 
made of a material whose un- 
usual qualities render it useful 
all around the chemical plant. 

Ebony Asbestos Wood can be 
cut, sawed, nailed and fitted like 
ordinary lumber. But unlike 
lumber it resists acids, it is not 
affected by water, oil or gases, 
and it has great mechanical 
strength and all the fire-proof- 
ness of rock. 

And that’s because Ebony 
Wood is rock-formed of as- 
bestos fibre and binding cements 
under enormous pressure and 
impregnated with a special 
compound. 

Its unique properties make it 


but acid hasn’t 


ideal for vents and ducts, for 
vats and containers, for labora- 
tory tabletops, hood-linings and 
sinks. 
Of interest to your 
Electrical Department 


Ebony Wood one inch in thick- 
ness has a dielectric strength of 
76,000 volts. (Your handbook 
will show slate and marble 
pretty far down the list). For 
switchboards, panelboards and 
electrical appliance bases, 
Ebony Wood will meet the most 
exacting tests through years of 
service. 

JOHNS-MANVILLE Incorporated 
Madison Ave. at 41st St.. New York City 


Branches in 57 Large Cities 
ForCanada: CANADIAN JOHNS-MANVILLP CO.,L4d., Toronto 







and its allied products 
INSULATION 
BRAKE LININGS 
ROOFINGS 
PACKINGS 
CEMENTS 


JOHNS-MANVILLE 


Ebony Asbestos Wood 
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Where conditions 
are Super-exacting Your requ bring 


Where it is necessary to protect the 
working parts from dampness—chemical 
fumes or dust—you ought to install 


TRADE MARK 


BRISTOL’S 


REG. U.S PAT. OF FICE. 






Recording Pressure Gauges 















in the Moisture-Proof case. The charts prevent 
disputes—enable you to tell exactly where processes 
can be improved—they turn uncertainty into cer- 
tainty. A more rugged style of case is available in 
our Waterproof Model. The interior is completely 
protected even if immersed in water. 


THE BRISTOL COMPANY 


Waterbury, Conn. Moisture Proof 
Recording Pressure Gauge 
Branch Offices: 


Boston New York Philadelphia Detroit Chicago 
Pittsburgh St. Louis San Francisco 














Maurice A. Knight | 
East Akron, Ohio | 


Tanks and Vessels 


made of 


Acid-Proof Chemical 


Stoneware 
Clean and Sanitary 








Bore 2" 





FIGURE 237 
ACID-PROOF LABORATORY SINK, WITH BACK 




















Made in any size or design. With or without back. A Stoneware that is Acid 
We make acid-proof traps and waste lines, with all kinds O | , Proof and Vitrified All 
of fittings. Ur ee through. 
the only plant 
in America Our Ware is not Dependent 
which is de- upon a Glaze, Enamel or 
voted entire- Veneer. 
ly to the man- 
ufacture of It is the body itself. 
acid-proof ; , 
chemical Withstands the action of 
stoneware. Acids, Alkalis and Chemi- 
cals, strong or weak, hot or 











cold. 


FIGURE 185 
FLANGED RIM KETTLE. 25 GALLONS 


BRB PRT > are PRODUCTION COSTS 



























